Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

Ji2 1 For the most recent 12-month period for which Kentucky Power has data,
please provide the average monthly energy usage for the following
segments of customers, as well as the percentage of the total residential
customers these segments represent (if applicable):

a. Single-family homes.

b. Single-family homes with primarily electric heat.

c. Households with income 200% or less of the Federal Poverty Level.
d. Households with the top 5% of energy consumption.

e. Households with the top 10% of energy consumption.

f. Households with the top 25% of energy consumption.

RESPONSE

a.-f. The Company objects to this request as imposing an obligation that is unduly
burdensome and not reasonably calculated to lead to the discovery of admissible
evidence. Subject to and without waiving this objection, the Company states that it does
not maintain or track the requested information in a form that would allow it to respond

to this request.

Witness: Barrett L. Nolen

Preparer: Counsel (as to objections)



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors’ Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI2_2 Please refer to Attachment 1 to the Company’s response to Joint
Intervenors’ Data Request 1-2 and explain KPC’s understanding of the
term “conversion rate” as it is used in the GDS Associates document on
PAYS.

a. Please provide comparable “conversion rate” statistics for the TEE
program and an estimated “conversion rate” for the HEIP program. If
these statistics are not available, please explain why.

b. Please provide any context or explanation for how KPC views the
conversation rates referenced in the GDS document to compare to other
energy efficiency programs.

RESPONSE

The term conversion rate in the context provided refers to the percentage of customers
initially enrolled in a PAY'S program that ultimately implemented a project that was
financed by the PAYS program.

a. There are not comparable conversion rates for the Targeted Energy Efficiency
(“TEE”)_Program and the Home Energy Improvement Program (“HEIP”) because these
are energy efficiency programs offered or proposed by the Company and not on-bill
finance programs.

In addition, the TEE Program provides supplemental funding to the DOE’s
Weatherization Assistance Program (WAP). Therefore, the Company also would not be
able to provide comparable statistics as requested solely for the Company’s TEE
Program. Notwithstanding, based on feedback from three community action agencies in
the Company’s territory, the DOE’s WAP, in conjunction with the supplemental funding
provided by the Company’s TEE Program, completed approximately 58% of eligible
customer applications during the last program year. Please see response to JI 2_23 for the
estimated conversion rate for the HEIP.
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b. The “conversion rate” statistics referenced are not intended to be compared to other
energy efficiency programs but are intended instead to convey the low percentage of
potential projects that are ultimately financed by recent PAYS programs offered by
investor-owned utilities. These low conversion rates are a contributing factor that have
prevented PAYS programs from being cost-effective for other utilities. Nonetheless, the
Company does not track conversion rates for its DSM programs and has no historical data
to compare.

Witness: Barrett L. Nolen

Witness: Warren Hirons (GDS Associates)



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors’ Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST
Ji23 Please refer to the Company’s response to Joint Intervenors’ Data Request
1-13(b).
a. Please explain why the Company does not maintain the requested
information.

b. Does the Company have any plans to start tracking the number of
referrals to the TEE program? Why or why not?

c. Does the Company believe that tracking referrals to the TEE program
could provide a valuable metric for understanding the effectiveness of the
TEE program? Please explain why or why not.

RESPONSE

a.-c. There is no requirement to track referral information, and the Company does not do
so as stated in the response to JI 1-13(b). The Joint Intervenors’ question in JI 1-13(b)
also acknowledged that the Company may not have the information when it requested
“The number of referrals to the TEE Program per month by Kentucky Power employees
or CAA employees (if known).” (emphasis added).

The Company does not currently have a plan to begin tracking the number of referrals to
the TEE Program. Tracking the number of referrals would not provide meaningful data
concerning the TEE Program’s use or effectiveness. The TEE Program’s effectiveness is
currently adequately measured by how much of the TEE Program’s supplemental funding
is used to supplement the DOE’s Weatherization Assistance Program. As demonstrated in
the Company’s annual DSM filings, TEE Program funding is being used each year unless
there are unique constraints outside of the Company’s control (such as limited
community action agency resources or the COVID-19 impacts seen in 2020).

Witness: Barrett L. Nolen



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors’ Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI2 4 Please refer to the Company’s supplemental response to Joint Intervenor’s
Data Request 1-17, filed July 19, 2024. Please explain the reason the
Company only keeps this data “on a rolling three-year basis.”

RESPONSE

The Company’s billing system only maintains customer data for a maximum of three
years.

Witness: Tanner S. Wolffram



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors’ Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI25 Please refer to the Company’s response to Joint Intervenor’s Data Request
1-19: “If a certain agency is on track to come in under or over budget, the
Company will communicate that and reserves the right to re-allocate TEE
program funding between the three primary agencies in its service
territory. . ..”
a. How often has this scenario occurred over the period of July 2019
through June 2024?
b. Does the Company have any data or information regarding the times
this scenario has occurred? If so, please provide. If not, please explain
why not.

RESPONSE

a.-b. Since 2019, forecasted annual TEE Program budgets have been re-allocated between
agencies in four program years. All agencies came in under their forecasted budget in
2020 due to the COVID-19 pandemic and all agencies are currently under their
forecasted budgets (YTD) in 2024.

Witness: Barrett L. Nolen



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors’ Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI2_6 For the period July 2019 through June 2024, for all residential customers
please provide the following:
a. The number of customers who receive more than one termination notice
per year (a rolling twelve-month period) for nonpayment.
b. The number of customers with service terminated for nonpayment
more than once per year.

RESPONSE

The Company’s billing system only retains this data on a rolling three-year basis (see the
Company’s response to JI 2-4). However, the Company was able to use data from its
previous HEA filings to provide a subset of the requested data beyond the rolling three-
year period except for July 2019 through June 2020 in subpart b.

a. July 2019-June 2020: 33,227
July 2020-June 2021: 30,128
July 2021-June 2022: 29,298
July 2022-June 2023: 31,554
July 2023-June 2024: 27,895

b. July 2020-June 2021: 424
July 2021-June 2022: 682
July 2022-June 2023: 603
July 2023-June 2024: 398

Witness: Tanner S. Wolffram



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

Ji27 For the period July 2019 through June 2024, for TEE Program participants
please provide the following:
a. The number of customers who receive more than one termination notice
per year for nonpayment.
b. The number of customers with service terminated for nonpayment more
than once per year.

RESPONSE

The Company’s billing system only retains this data on a rolling three-year basis (see the
Company’s response to JI 2-4). However, the Company was able to use data from its
previous HEA filings to provide a subset of the requested data beyond the rolling three-
year period except for July 2019 through June 2020 in subpart b.

a. July 2019-June 2020: 40
July 2020-June 2021: 32
July 2021-June 2022: 29
July 2022-June 2023: 42
July 2023-June 2024: 27

b. July 2020-June 2021:
July 2021-June 2022:
July 2022-June 2023:
July 2023-June 2024:

O OO

Witness: Tanner S. Wolffram



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI2 8 Please refer to the Company’s response to Joint Intervenors’ Data Request
1-15, including KPCO_R_JI_1 15 Attachmentl. Please clarify whether
the average monthly bill amount, average monthly payment amount, and
average monthly usage provided (columns b, c, and d) refer to customer
usage before or after participating in the program.

a. Does the Company collect monthly usage data from TEE program
participants before and after the program?

i. If so, please provide the monthly bill amount, monthly payment
amount, and monthly usage for the 12-month period before and after
participation in the program, or for as many months as the

data is available to the Company.

ii. If not, please explain why not.

RESPONSE

The Company does not maintain data to determine customer usage before or after
participating in the TEE Program. Of note, the numbers provided are from the
Company’s billing system which does not maintain a “flag” for TEE customers. The data
provided for each June-July period was compiled by identifying a list of customer
accounts that participated in TEE during those time periods and then utilizing Excel’s
“vlookup” function to isolate the data for those accounts. So the data is reflective of the
average customer data while those customers were enrolled in TEE.

a.i. The Company only collects and provides customer usage data to the community
action agencies before participation in the program to verify if customers meet the
minimum usage qualifications for participation in the TEE Program. The TEE Program
requires 700 kWh of average usage per month for the last 12 months for primary electric
heat residential customers and 700 kWh of average usage per month from November
through March for residential customers without primary electric heating.

a.ii. See the Company’s response to subpart i.

Witness: Tanner S. Wolffram

Witness: Barrett L. Nolen



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI29 Please provide the estimated energy savings by measure for the TEE
program measures listed in the Company’s response to Commission
Staff’s Data Request 1-5.

RESPONSE

The response to Staff’s Data Request 1-5 identified program measures for HEIP, and not
the TEE Program. Accordingly, the Company understands the request to concern the
HEIP instead of TEE. Please see the Company’s response to KPCO_SR_JI_1 73
Attachmentl for the estimated energy savings for both the HEIP and Commercial Energy
Solutions Program (“CESP”).

Witness: Warren Hirons (GDS Associates)



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI12_10 Please provide the rebate amount for each measure included in the Home
Energy Improvement and Commercial Energy Solutions Programs.

RESPONSE

Please see the Company’s response to KPSC 1 5 and KPSC 1 _6.

Witness: Barrett L. Nolen

Witness: Warren Hirons (GDS Associates)



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

Ji2_11 Please provide the anticipated DSM surcharges for residential and
commercial customers for 2026, 2027, and 2028 for the programs
presented in the Company’s application, i.e. using the Company’s
expected program budgets and participation rates, and assuming the same
ratio of residential to commercial customers and no over- or under-

collection.

a. Please provide this amount including associated lost revenues and
incentives.

b. Please provide this amount excluding associated lost revenues and
incentives.

c. If the Company has not conducted such an analysis, please explain why
not.

RESPONSE

a.-c. The Company objects to this request to the extent it seeks a calculation or analysis
that has not been performed and to which the Company objects to performing. First, as
detailed in the Company’s Application, the timeframe for the new proposed programs is
for years 2025 through 2027. As such, the Company does not have the requested
information for 2028. Additionally, as noted in the adopted Direct Testimony of
Company Witness Wolffram at pp. 5-7, the Company is not proposing to change its
reporting nor methodology by which the surcharge factor is calculated. The Company
will provide the requested information in its annual updates as the information for each
year becomes available.

Subject to and without waiving these objections, as demonstrated in the Direct Testimony
of Company Witness Nolen at pp. 26, the program budgets for 2025 through 2027 are
nominally the same. In fact, Exhibit SEB-2 to the adopted Direct Testimony of Company
Witness Wolffram provides the calculation for 2025, which represents the year with the
highest annual budget due to start-up costs.

Witness: Tanner S. Wolffram

Preparer: Counsel (as to objections)



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI2 12 Please refer to the Company’s response to Joint Intervenors’ Data Request
1-66(a). Please state whether the decision to exclude new construction
from consideration in the Market Potential Study was made by KPC or
GDS.

RESPONSE

After performing its analysis as part of the market potential study, GDS did not
recommend a new construction program to the Company as it ramps up energy efficiency
activities due to the forecasted decline over time in sales and the number of electric
accounts served by Kentucky Power. The Company considered all recommendations
made by GDS, and ultimately the Company made the final decision on what programs to
propose to offer to customers.

Witness: Barrett L. Nolen

Witness: Warren Hirons (GDS Associates)
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DATA REQUEST

Ji2.13

RESPONSE

Please refer to KPCO_R_KPSC_1 7 Attachmentl,
KPCO_R_KPSC_1 7 Attachment2, and

KPCO R KPSC 1 7 Attachment3 included in the Company’s response
to Commission Staff’s Data Request 1-7.

Please state whether any of the following avoided cost categories listed
below are included in each of the Company’s avoided cost calculations. If
an avoided cost category listed below was included in the referenced
avoided cost calculations, please provide the value, source of the value,
and state whether the value is in nominal dollars or in real, inflation-
adjusted dollars. If an avoided cost category listed below was not included
in the referenced avoided cost calculations, please explain why not and
identify what the Company believes an appropriate value for each such
avoided cost category should be.

a. Ancillary services

b. Transmission and distribution

c. Non-energy benefits (NEBS), specifying which NEBs are included

d. Increased reliability

e. Reduced exposure to fuel price volatility

f. Reduced exposure to environmental compliance costs

g. Reduced credit and collection costs

h. If not already identified in response to subparts (a)-(g), please identify
each additional avoided cost category included in the “Other Utility
Avoided Cost” line of the tables provided in the above-referenced
attachment.

a.,c.-g. The Company did not include any of the listed avoided cost categories referenced
in subparts a., and c.-g. because it does not have data to support any amount of potential
avoided costs; as such, any value would be speculative. Instead, the Company included
non-speculative quantifiable benefits which demonstrated that the new proposed
programs are cost-effective and beneficial to the Company’s customers. Should there be
any actual realized benefits from the avoided cost categories listed in the question, those
benefits will be naturally reflected in the Company’s cost of service in subsequent base
rate proceedings or through the various rider mechanisms such as the Company’s fuel
adjustment clause.
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b. Included. $11.50/kW-yr. This value was based on a three-year average of avoided
transmission and distribution capacity costs.

h. Natural gas benefits for weatherization measures in dwellings with natural gas heating.

Witness: Tanner S. Wolffram



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI2_14 Please refer to KPCO_R_KPSC_1 7 Attachmentl,
KPCO_R _KPSC_1 7 Attachment2, and
KPCO R KPSC 1 7 Attachment3 included in the Company’s response
to Commission Staff’s Data Request 1-7.
a. Please explain why KPCO_R_KPSC 1_7_Attachmentl includes values
for “Other Utility Avoided Cost” under the Home Energy Improvement
Program, but KPCO_R_KPSC 1 7_Attachment2 does not include values
for “Other Utility Avoided Cost” under the Commercial Energy Solutions
Program.
b. Please provide a portfolio-level summary of the Company’s cost-
effectiveness calculations that includes the HEIP, Commercial Energy

Solutions Program, and TEE program.
RESPONSE

a. There are several measures that have gas heating savings included in the TRC benefits
for the HEIP. These savings yield benefits captured in the Other Utility Avoided Cost
category. The CESP does not have any measures that have gas heating savings, so there
are no Other Utility Avoided Cost benefits for the program.

b. The Company objects to this request to the extent it seeks a calculation or analysis that
has not been performed and to which the Company objects to performing. In support of
this objection, the Company states that it did not evaluate the TEE Program for cost-
effectiveness because the TEE Program is a reasonable and necessary program to serve
the Company’s income qualified customers. The TEE Program has been a part of the
Company’s Commission-approved DSM portfolio since at least 1996.

Witness: Warren Hirons (GDS Associates)
Witness: Barry Nolen

Preparer: Counsel (as to objections)
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DATA REQUEST

JI 215 Please refer to the Company’s response to Joint Intervenors’ Data Request
1-75, particularly the following statement: “The Company does not
believe the previous under-recovery issue was a result of how the recovery
mechanism was designed; instead, the previous under-recovery was
largely due to an increase in DSM spend between annual filings that was
agreed to as part of the settlement in Case No. 2012-00578.”

a. Did Witness Wolffram have any involvement in Case No. 2017-00097?
If so, please explain the scope and substance of Witness Wolffram’s
involvement in Case No. 2017-00097.

b. Has Witness Wolffram personally evaluated, or caused to be evaluated,
the factors that contributed to the previous under-recovery? If so, please
state when that evaluation took place and provide

supporting workpapers in native format with formulas intact.

c. If the answer to subpart (a) is no, please produce the analysis or
analyses that cause the Company to believe that the “previous under-
recovery was largely due to an increase in DSM spend between annual
filings . . . .” To the extent that such analyses are supported by
underlying workpapers, please produce each such workpaper in native
format with formulas intact.

RESPONSE

The Company objects to this request to the extent it seeks information that is neither
relevant nor reasonably calculated to lead to the discovery of relevant information.
Subject to and without waiving this objection, the Company states as follows:

a. Mr. Wolffram was not a witness in Case No. 2017-00097. Mr. Wolffram's statements
in the Company's response to this referenced data request are based on the knowledge of
the Company, which Mr. Wolffram obtained subsequent to the referenced Case No.
2017-00097.

b. Yes, Company Witness Wolffram reviewed the procedural history of the Company’s
prior DSM programs. Specifically, as explained in the Company’s response to JI 1-75,
the under-recovered balance in that proceeding was driven by a 74% increase in the DSM
program expenditures from roughly $3.7 million in 2014 to $6.5 million in 2016. This
increase was driven by the Settlement Agreement in 2012-00578.
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Additionally, as the Company explained in response to Sierra Club 2-5 in Case No. 2017-
00097, which Company Witness Wolffram reviewed prior to drafting his response to JI
1-75, because of the timing of the DSM factor updates, the factors proposed in Case No.
2015-00271 were based on required DSM program expenditures of $2.5 million in the
second half of 2015 (one-half of the Company’s $5 million 2015 calendar year DSM
program obligation) plus $3 million in the first half of 2016 (one-half of the Company’s
$6 million 2016 calendar year DSM program obligation) or $5.5 million. This resulted in
a $0.5 million mismatch between the Company’s 2016 $6 million DSM expenditure
obligation and the approximate amount of DSM program expenditures ($5.5 million) in
reference to which the factors were calculated. This in turn produced an increasing under-
recovery that was required to be recovered in subsequent factors during the period of the
Company’s increasing expenditure obligation (2014-2016). Meaning, the DSM factor
was lagging behind the rapid increases in program expense, which resulted in the under-
recovered balance.

C. Please see the Company’s response to subpart (b). No other analysis or workpapers
exist.
Witness: Tanner S. Wolffram

Preparer: Counsel (as to objections)
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DATA REQUEST

JI2 16

RESPONSE

Please refer to the Company’s response to Joint Intervenors’ Data Request
1-20(b), which states that “[t]he Company has historically not conducted
proactive outreach about the DOE’s WAP and the Company’s TEE
program because it is not necessary given the forecasted spend and
feedback from the agencies on the number of eligible customers on the
waitlist.”

a. To the extent that agencies provided feedback on the number of eligible
customers on the waitlist in writing, including via electronic
communications, please provide those communications.

b. Please state when the Company received the “feedback from the
agencies”. If the Company received feedback on multiple occasions,
please identify each such occasion over the last three years by month and
year.

c. Please provide the approximate number of eligible customers on the
waitlist, according to feedback from the agencies, at each time the
Company received such feedback.

The Company objects to this request as imposing an obligation that is unduly burdensome
and not reasonably calculated to lead to the discovery of admissible evidence. Subject to
and without waiving this objection, the Company states as follows:

a. The agencies do not provide written communication concerning the eligible customers
on the waitlist as, ultimately, it is the Department of Energy’s program.

b. The topic arises periodically during the Company’s various check-in meetings with
community action agencies.

c. According to the community action agencies, there are approximately 137 eligible
customers on the Department of Energy’s program waitlist.

Witness: Barrett L. Nolen

Preparer: Counsel (as to objections)
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DATA REQUEST

JI2_17 Please refer to Witness Wolffram’s adopted direct testimony, p. 2, lines 5-
10, and answer the following requests.
a. Please detail in full Witness Wolffram’s involvement in the preparation
and presentation of the Company’s initial filing in this proceeding, if any,
including specifying whether involvement was undertaken in Witness
Wolffram’s prior role as a Regulatory Case Manager for AEPSC.
b. Please detail in full Witness Wolffram’s involvement in the preparation
and presentation to “management” of the DSM portfolio proposed in this
proceeding.
c. Please identify who “management” refers to as used in the above-
referenced testimony.
d. Please provide a list of Witness Wolffram’s prior testimony before
regulatory bodies.

RESPONSE

a. Company Witness Wolffram was involved in the preparation and review of all
testimony, exhibits and reviewed the Market Potential Study included in this filing in his
case management role until that date of his transition to his new position.

b.-c. The Company objects to this request on the basis that it mischaracterizes the
testimony. In support of this objection, the referenced language was a general description
of Mr. Wolffram’s responsibilities as Director of Regulatory Services, not an indication
that there was a formal presentation of the Company’s DSM portfolio to management.

d. Company Witness Wolffram recently submitted direct testimony on behalf of
Kentucky Power Company in Case No. 2024-00243, which is the Company’s application
for approval of the Renewable Energy Purchase Agreement for the Bright Mountain
Solar facility.

Witness: Tanner S. Wolffram

Preparer: Counsel (as to objections)
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DATA REQUEST

JI 2 18 Please provide the Company’s projected levelized cost of energy savings

for each program year of the proposed DSM program.
RESPONSE
Based on projections included in the market potential study for the two new proposed

programs, the levelized cost of energy savings for each program year on a $/MWh basis
is:

Levelized Cost ($/MWh) 2025 2026 2027
Home Energy Improvement $178.81 $103.05 $92.42
Commercial Energy Solutions $35.08 $33.26 $25.49
Proposed DSM Program $57.31 $46.11 $38.76

Witness: Warren Hirons (GDS Associates)
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DATA REQUEST

JI2 19 Please refer to KPCO_Revised_Exhibit SEB 2, tab “Input - Incentives.”
a. Please provide justification and support for the Forecasted New
Participants in the Targeted Energy Efficiency Program for 4/1/2024
through 12/31/2024.
I. Please provide an explanation for the significant increase from the
prior year’s actual participation.
b. Please provide the justification for the Forecasted New Participants in
the Targeted Energy Efficiency Program for 01/01/2025 through
12/31/2025.

RESPONSE

The Company disagrees with the characterization that there is a significant increase from
2023’s actual participation to 2024’s estimated participation. The 2023 actuals were 80
participants and 2024 is estimated at 94. Of note, Exhibit SEB_2 tab “Input — Incentives”
does not show 12 months’ worth of actual participation for 2023.

a. As described on page 6 of the Direct Testimony of Company Witness Nolen, the
Company is seeking an increase in its TEE Program funding level to support the increase
in heat pump incentives approved in Case No. 2023-00362 and to provide more
assistance to income qualified customers in eastern Kentucky. Accordingly, the
participation levels are reasonable. Please note that these participation levels are an
estimate and may fluctuate from year to year based on forces outside of the Company’s
control such as community action agency budgets and staffing.

b. The Forecasted New Participants of 90 customers in 2025 is reasonable. If approved, the
agencies will begin incorporating DSM funds in 2025 that can be utilized for DOE-
approved Weatherization Readiness Fund projects that aim to reduce deferrals and qualify
more customers for the DOE’s WAP and Company’s TEE Program. Please see response
to JI 2_25 for the forecasted increase in TEE participation for program years 2026 and
2027.

Witness: Tanner S. Wolffram



Kentucky Power Company
KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests
Dated July 22, 2024

DATA REQUEST

JI 2 20 Please refer to KPCO Revised Exhibit SEB 2, tab “Net Energy Impact.”
a. Please provide supporting evidence for the assumed net energy impact
per participant for each of the programs.

b. Please provide the date(s) of evaluation of the energy savings assumed
for the Targeted Energy Efficiency Program.

c. Please provide a copy of any evaluations performed on the Targeted
Energy Efficiency Program in the last four years.

d. Please explain how the savings assumed are the same for all
participants when there are varying measures implemented by the
Kentucky Power funds.

e. Please explain how the annual savings assumed for Targeted Energy
Efficiency Program participants are the same year-to-year from 2017
through 2023.

RESPONSE
a.-b. Please see the Company’s response to JI 1-10.

c. The evaluation provided in response to JI 1-10 was the only evaluation performed for
the TEE Program in the last four years.

d. The Company does not have granular data around what customers will participate in
the TEE Program nor the resultant savings from each. As such, it is reasonable to assume
the same level of savings for each customer.

e. There have been no significant changes to the TEE Program between 2017 through

2024, and as such, there was no basis to assume the savings should change materially
year-over-year.

Witness: Tanner S. Wolffram
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DATA REQUEST

JI 221 Please refer to KPCO_R_KPSC_1 1 Attachmentl, included in the
Company’s response to Commission Staff’s Data Request 1-1.
a. Please confirm that column “FW,” with the heading “SKPCO,” reports
the Company’s costs per customer. If anything but confirmed, please
explain.
b. Please confirm that column “FX,” with the heading “SWAP,” reports
the Department of Energy’s Weatherization Assistance Program costs per

customer. If anything but confirmed, please explain.
RESPONSE
a. Confirmed.

b. Confirmed.

Witness: Barrett L. Nolen
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DATA REQUEST

JI 2 22 Please refer to the Company’s response to Joint Intervenors’ Data Request
1-9, including that the baseline is based upon “either . . . the federal
baseline or the average market condition depending on the type of
measure.”

a. Please define “average market condition.”

b. Please describe in full how “average market condition” was determined,
including but not limited to indicating the geographic scale of the
underlying data (e.g., national, state, service territory).

RESPONSE

a. and b. An average market condition reflects the existing baseline consumption of a
technology or end use. For example, this could be the average annual water heating
consumption of a single-family home. The consumption estimates are based on a range of
variables such as the Kentucky Power’s sales forecast, estimates of the baseline
saturation of different types of equipment, and estimates of typical existing efficiency
levels.

Witness: Warren Hirons (GDS Associates)
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DATA REQUEST

JI 2 23 Please refer to the Company’s response to Joint Intervenors’ Data Request
1-11. The term “conversion rate” refers to the conversion of audits to
completed projects with one or more installed measures. Based on this
clarification, please provide the estimated or expected conversion rate for
the HEIP.

RESPONSE

Based on feedback from the proposed program vendor, TRC, an estimated 78% of
residential customers who show interest in the program will continue through the process
to complete a home audit and/or take advantage of program incentives. Participation in
the home audit will not be required to participate in other program opportunities such as
incentives for high efficiency heat pumps or home insulation. TRC provided this
estimation after analyzing actual program participation data for a similar program
managed for Kentucky Power affiliate Appalachian Power Company.

Witness: Barrett L. Nolen
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DATA REQUEST

JI 2 24 Please refer to the Company’s response to Joint Intervenors’ Data Request
1-22, including the statement that “$1,000 was selected as the amount that
would be impactful for each participating customer.”

a. Please define and quantify “impactful” as used in the referenced
response.

b. Please identify what other amounts were discussed or considered by the
CAA:s and/or the Company.

RESPONSE

a. As stated in the Direct Testimony of Company Witness Nolen at pp. 15, the Company
discussed with the community action agencies who, as administrator for the DOE
Weatherization Readiness Fund, have first-hand knowledge concerning what level of
supplemental funding would provide meaningful contribution to the Weatherization
Readiness Fund. The community action agencies stated current Weatherization Readiness
Fund projects have an average expense of $4,499 per project. The TEE supplemental
funding proposal of $1,000 per customer represents 22% of the agency’s current average
expense per project. From conversations with the community action agencies, the
Company understands meaningful or impactful to mean the ability of the community
action agencies to complete projects that may not otherwise qualify due to insufficient
funding being available from the Weatherization Readiness Fund. Based on that
understanding and the conversation with the community action agencies in setting the
amount, the Company believes the proposed $1,000 per customer represents a
meaningful and impactful contribution.

b. The Company looked at similar tariff offerings by other utilities in Kentucky, namely
the Big Rivers Electric Corporation’s Low-Income Weatherization Support Program —
Pilot. Big Rivers reimburses community action agencies up to a similar amount for the
cost of completed health and safety measures. After discussion with the community
action agencies in the Company’s territory, the Company elected for a proposal of $1,000
per customer as a supplemental funding source to the DOE’s Weatherization Readiness
Fund.

Witness: Barrett L. Nolen
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DATA REQUEST
JI2_25 Refer to the Company’s response to Joint Intervenors’ Data Request 1-23.
Please provide the forecasted participation, by program, for 2026 and
2027.
RESPONSE

Please see Exhibit BLN-2 and Exhibit BLN-3 to the Direct Testimony of Company
Witness Nolen for the requested information as it relates to the HEIP and CESP.

Typically, the Company forecasts its TEE Program participation only for the upcoming
program year during its annual DSM updates. However, the Company is forecasting TEE
Program participation of 95 customers in 2026 and 100 customers in 2027.

Forecasted participation information is subject to change within the Company’s annual
DSM updates as actual information becomes available.

Witness: Barrett L. Nolen
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DATA REQUEST

JI 2_26 Refer to the Company’s response to Joint Intervenors’ Data Request 1-33
and supplemental response to Joint Intervenors’ Data Request 1-33. Please
provide an illustrative example of how the Company determines the net
lost revenues cumulative for up to three years, with reference to years
2026, 2027, and 2028 for the currently proposed suite of three programs.
For example, does this mean the cumulative 3-year savings would be
savings achieved in years 2025, 2026, and 2027 would be counted in total
in 2025, or does it mean that 2025 will reflect the savings from 2025 and
in 2026, the savings will be 2025 plus 2026 savings?

RESPONSE

The Company objects to this request to the extent is seeks a calculation or analysis that
has not been performed and to which the Company objects to performing. Without
waiving this objection, the Company states as follows:

First, as detailed in the Company’s Application, the timeframe for the new proposed
programs is for 2025 through 2027. As such, the Company does not have the requested
information for 2028. Nonetheless, please see Revised Exhibit SEB-2 (filed July 8,
2024), Tab “Input — Lost Revenue,” which shows how cumulative lost revenues are
determined. Specifically, cell D6 shows the cumulative participation from the Company
previous base case, Case No. 2020-00174. That number is multiplied by the Net Energy
Savings in cell C6 to get the Total Energy Savings in cell E6. Total Energy Savings is
multiplied the Net Lost Revenue rate to get total, cumulative, lost revenue.

See cell D33 that represents how the Company resets the Total Lost Revenue as a result
of new rates being approved in Case No. 2023-00159.

Witness: Tanner S. Wolffram

Preparer: Counsel (as to objections)
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DATA REQUEST

JI 2_27 Refer to the Company’s response to Joint Intervenors’ Data Request 1-43.
Please describe whether and how the Company plans to work with any
entities to promote financing for HEIP projects, including but not limited
to community development financial institutions, credit unions, or local
banks.

RESPONSE

If customer financing is needed for the HEIP, it will be the customer’s responsibility to
seek out and obtain financing through a local bank, credit union or community
development financial institutions. The Company is agreeable to referring customers to an
organization such as Mountain Association who has more experience assisting customers
with lending for energy efficiency projects.

Witness: Tanner S. Wolffram
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DATA REQUEST

JI2_28 Refer to the Company’s response to Joint Intervenors’ Data Request 1-45.
a. Please confirm that the Company does not work with potential
industrial customers to incorporate renewable energy in new construction
projects.

b. If confirmed, please explain why the Company does not promote
renewable energy investment in new construction projects.

c. If not confirmed, please provide the details regarding when this process
begins and what measures are encouraged as requested in

Joint Intervenors’ Data Request 1-45(a).

RESPONSE

a. The Company cannot confirm. The Company works with customers as they
incorporate renewable projects for new and existing services. Representatives from the
Company have worked closely with the Mountain Association this year to assist several
customers with new solar projects. Kentucky Power relies on a dedicated team of
professionals within the AEP Service Corporation to handle distributed generation
projects. That team coordinates with customers and vendors on tasks such as engineering
analysis, grid impact studies, and verification of customers’ installed equipment.

b. Not applicable.

c. Kentucky Power informs customers of the benefits of renewable energy sources such
as wind and solar, and its Renewable Power Option Rider at
https://www.kentuckypower.com/clean-energy/renewable/. Detailed information about
solar projects, including helpful tools such as an installation checklist, can be found at
https://www.kentuckypower.com/clean-energy/renewable/solar/.

Witness: Barrett L. Nolen
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DATA REQUEST

JI2.29

RESPONSE

a. Confirmed.

Please refer to the Company’s response to Joint Intervenors’ Data Request
1-33, including that “it has been the Company’s practice that net lost
revenues are cumulative for up to three-years absent an intervening base
case,” and answer the following requests:

a. Please confirm that an intervening base rate case resets net lost revenue
to zero. If anything but confirmed, please explain in full.

b. Please state at what procedural step, in the Company’s opinion, an
intervening base rate case should impact net lost revenues recovered
through the DSM surcharge (e.g., upon the filing of a base rate case,

at the start of the test year period used in the base rate case, on the

date of the Commission’s order in the rate case, etc.).

c. Please identify the date that net lost revenues changed based on the
Company’s most recent base rate case, Case No. 2023-00159.

d. Please explain the Company’s basis for seeking to recover net lost
revenues from the TEE Program for the time period of October 1, 2023 to
December 31, 2023.

e. According to the Company’s revised Exhibit SEB-2, the net lost
revenues from the TEE Program for the time period of October 1, 2023 to
December 31, 2023 includes savings from participants in program

years 2021, 2022, and 2023. Please explain in full the basis for seeking to
recover net lost revenues from program participation that pre-dates filing
of the Company’s most recent base rate case.

b. The Company resets net lost revenue based on the effective date of the rates approved
in the applicable base case proceeding.

c. As shown in Revised Exhibit SEB-2 (filed July 8, 2024), the Company reset
cumulative participation on January 16, 2024 when the Company’s rates approved by the
Commission in Case No. 2023-00159 became effective.
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d. The Company properly included the net lost revenues it incurred prior to the rates
approved in its last base case, Case No. 2023-00159, becoming effective. As explained in
subpart (c), the Company reset cumulative participation and, accordingly, its net lost
revenue when its new rates became effective on January 16, 2024. Up until that date, the
Company had net lost revenues that it had not collected during the period October 1,
2023 to December 31, 2023.

e. The net lost revenues are based on the cumulative participation in the TEE Program
from the effective date of the rate approved in the Company’s previous base rate
proceeding, Case No. 2020-00174, and its most recent base rate proceeding, Case No.
2023-00159. As such, they are properly included as it has been the Company’s practice to
limit recovery of net lost revenues to three years absent an intervening base rate case. The
Company would also note, again, that the Company is not proposing to change the
methodology or the calculation of its DSM surcharge or, specifically, how it calculates
net lost revenue in this proceeding. The current methodology has been reviewed and
approved by this Commission since at least 2017.

Witness: Tanner S. Wolffram
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DATA REQUEST

J12.30

Please refer to KPCO_SR_JI_1 60 Confidential Attachment2, included in
the Company’s response to Joint Intervenors’ Data Request1-60.

a. Please confirm that the residential sector load forecast data in the
Attachment’s tab labeled “Sector Data” matches the load forecast data
provided in the Company’s 2022 Integrated Resource Plan, filed April 1,
2022, Exhibit C-1 (p. 197 of 1182).

i. If anything other than confirmed, please explain any discrepancies in the
data used in this Attachment.

b. Related to the tab labeled “Assumptions,” please answer the following:
i. Please provide the source(s) for the energy savings provided in this tab
by measure.

ii. For the Air Source Heat Pump measures that have a furnace baseline
assumption, please explain why there are no associated natural gas savings
with this measure.

iii. For the Air Source Heat Pump measures that have a furnace baseline
assumption, please explain why there is not a negative effect from the heat
pump replacing the furnace or, at a minimum, displacing the furnace to
serve as a backup heat.

iv. Does the Company plan on assuming savings for early

replacement of equipment? If so, please indicate which level of savings
would be assumed.

c. Related to the tab labeled “Load Shapes,” please answer the following:
i. The sources for the load shapes are noted in Column AA to be

GDS. While labeled GDS, please confirm if these were based upon the
Technical Resource Manuals and other documents that GDS

relied upon. If confirmed, please indicate which documents. If

anything but confirmed, please explain in full the source(s) used for the
load shapes.

ii. Please explain why the load shapes for both electric and natural

gas are set at 25% regardless of the time of year or measure.

d. Related to the tab labeled “Annual Savings,” please answer the
following:

i. Please explain why every measure is assumed to have a 20-year life.

ii. Please explain why the heat pump measures with a furnace baseline do
not have associated natural gas savings.

e. Related to the tab labeled “Annual Costs,” please provide the source for
the annual costs for each measure.
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RESPONSE
a. Confirmed.
a.l. Not applicable.

b.i. The primary sources for energy savings were the Illinois Technical Reference Manual
(KPCO_R_JI_2 30 Attachmentl) and the Michigan Energy Measures Database
(KPCO_R_JI_2 30 _Attachment2 and KPCO_R_JI_2 30_Attachment3). Other sources
included white papers from outside research organizations like the American Council for
an Energy Efficient Economy (ACEEE) and assumptions from previous GDS potential

studies.

b.ii. The study did not analyze fuel switching opportunities. Air Source Heat Pump
measures that have a furnace baseline reflect electric furnace baselines, not gas furnace
baselines.

b.iii. See the response to part b. (ii) above.

b.iv. The market potential study did not assume early replacement measure savings for the
two new proposed programs.

c.i. The source column (column AA) refers to the net-to-gross “NTG” assumptions for the
achievable potential. All measures were assumed to have a NTG ratio of 1.0 for the
achievable potential analysis. Each measure of the study was assigned a load shape
(column 1). The hourly load shapes were developed by the National Renewable Energy
Laboratory.

c.ii. The data points showing 25% were not included in any calculations. These are
preliminary placeholder assumptions that were ultimately not used in favor of the load
shape specific avoided energy costs.

d.i. The Annual Savings tab does not indicate that each measure has a 20-year life, but
rather provides an annual savings value for each measure in each year of the study
timeframe, which is 20 years. Measure useful life estimates are located on the Assumptions
tab of the referenced attachment.

d.ii. See the response to part b. (ii) above.
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e. The measure costs, O&M costs, and tax credits are pulled from the Assumptions tab of
the model. The primary sources for measure cost estimates are the Illinois Technical
Reference Manual and the Michigan Energy Measures Database (see attachments to part
b. (i)). Other sources included white papers from outside research organizations like the
American Council for an Energy Efficient Economy (ACEEE) and assumptions from
previous GDS potential studies. The maximum achievable incentives were set to 100% of
the measure cost and realistic achievable incentives were set to between 40% and 100% of
the measure cost.

Witness: Warren Hirons (GDS Associates)
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lllinois Statewide Technical Reference Manual — 5.1.1 ENERGY STAR Air Purifier/Cleaner

Volume 3: Residential Measures
5.1 Appliances End Use

5.1.1 ENERGY STAR Air Purifier/Cleaner

DESCRIPTION

An air purifier (cleaner) meeting the efficiency specifications of ENERGY STAR is purchased and installed in place of
a model meeting the current federal standard.

This measure was developed to be applicable to the following program types: TOS, NC.

If applied to other program types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

The efficient equipment is defined as an air purifier meeting the efficiency specifications of ENERGY STAR as provided
below.

e Must produce a minimum 30 Clean Air Delivery Rate (CADR) for Smoke" to be considered under this
specification. Minimum Performance Requirement is expressed in Smoke CADR/Watt and it shall be
greater than or equal to the Minimum Smoke CADR/Watt Requirement shown in the table below:

CADR Range CADR/W

30 < Smoke CADR < 100 1.90
100 < Smoke CADR < 150 2.40
150 < Smoke CADR < 200 2.90
200 < Smoke CADR 2.90

e  “Partial On Mode” Requirements are to be calculated as per Section 3.4.1 of the Energy Star Eligibility
Criteria 2

e UL Safety Requirement: Models that emit ozone as a byproduct of air cleaning must meet UL Standard
867 (ozone production must not exceed 50ppb)

DEFINITION OF BASELINE EQUIPMENT

The baseline equipment is assumed to be a conventional unit® that does not meet ENERGY STAR Efficiency
Requirements.*

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The measure life is assumed to be 9 years.®

DEEMED MEASURE COST

The incremental cost for this measure is dependent on the Air Purifier size in CADR of Smoke. &

1 Measured according to the latest ANSI/AHAM AC-1 (AC-1) Standard

2 ENERGY STAR® Product Specification for Room Air Cleaners - Eligibility Criteria Version 2.0, effective October 17, 2020.

3 As defined in ENERGY STAR v.2.0 Room Air Cleaners Data Package and analysis. See file: ICF_EPA_AirPurifier_Summary Savings
Calculations.xlIsx.

4 ENERGY STAR® Product Specification for Room Air Cleaners - Eligibility Criteria Version 2.0.

5 ENERGY STAR Qualified Room Air Cleaner Calculator citing Appliance Magazine, Portrait of the U.S. Appliance Industry 1998.

6 ENERGY STAR V2 Room Air Cleaners Data Package (October 11, 2019). See file “ENERGY STAR V2 Room Air Cleaners Data
Package_GH 05122020_VEIC.xIsx”
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lllinois Statewide Technical Reference Manual — 5.1.1 ENERGY STAR Air Purifier/Cleaner

Product Size Minimum Average Purchase Average Incremental
CADR/W Cost (S) Cost ($)
30 < Smoke CADR < 100 1.90 $82.49 $8.44
100 < Smoke CADR < 150 2.40 $140.43 $22.33
150 < Smoke CADR < 200 2.90 $349.00 $92.34
200 < Smoke CADR 2.90 $264.49 $44.50
LOADSHAPE

Loadshape C53 — Flat

Algorithm

CALCULATION OF SAVINGS

ELECTRIC ENERGY SAVINGS

AkWh = kWh_base — kWh_eff

kWh_base = hours * (SmokeCADR_base / (SmokeCADR_per_watt_base * 1000)) +
(8760 - hours) * PartialOnModePower_base / 1000)
kWh_eff = hours * (SmokeCADR_eff / (SmokeCADR_per_watt_eff * 1000)) +
(8760 - hours) * PartialOnModePower_eff / 1000)
Where:

kWh_base = Annual Electrical Usage for baseline unit (kwh)
kWh_eff = Annual Electrical Usage for efficient unit (kWh)
hours = Annual active operating hours

= 5840
SmokeCADR_base = Smoke CADR for baseline units, as provided in table below
SmokeCADR_per_watt_base = Smoke CADR delivery rate per watt for baseline units, as

provided in table below
PartialOnModePower_base = Partial On Model Power for baseline units by category
(watts), as provided in table below

1000 = Conversion factor from watts to kilowatts
SmokeCADR_eff = Smoke CADR for efficient unit

= Actual, if unknown use values provided in table below
SmokeCADR_per_watt_eff = Smoke CADR delivery rate per watt for efficient units

= Actual, if unknown use values provided in table below
PartialOnModePower_eff = Partial On Model Power for efficient units by category

(watts)

7 Consistent with ENERGY STAR v.2.0 Room Air Cleaners Data Package and analysis. See file: ICF_EPA_AirPurifier_Summary
Savings Calculations.xlsx.
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KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests

= Actual, if unknown use values provided in table below

Parameter assumptions for units by CADR Range:®

CADR Range

Smoke CADR

Smoke CADR per
Watt

Baseline Units

Partial On Mode
Power (watts)

Annual Energy
Use (kWh)

30 < Smoke CADR < 100 83.3 1.64 2.0 302
100 < Smoke CADR < 150 127.6 1.83 2.0 413
150 < Smoke CADR < 200 175.2 1.94 2.0 533

200 < Smoke CADR 292.9 1.89 2.0 911

30 < Smoke CADR < 100 83.3 2.90 0.478 169
100 < Smoke CADR < 150 127.6 4.08 0.325 184
150 < Smoke CADR < 200 175.2 4.47 0.562 231
200 < Smoke CADR 292.9 5.05 0.638 341
Energy Savings
CADR Range AkWh

30 < Smoke CADR < 100 133

100 < Smoke CADR < 150 229

150 < Smoke CADR < 200 303

200 < Smoke CADR 570

SUMMER COINCIDENT PEAK DEMAND SAVINGS

AkW = AkWh/Hours *CF

Where:
AkWh = Gross customer annual kWh savings for the measure
Hours = Average hours of use per year
= 5840 hours®
CF = Summer Peak Coincidence Factor for measure
= 66.7%"°
CADR Range Akw
30 < Smoke CADR < 100 0.015
100 < Smoke CADR < 150 0.026

8 Baseline values are consistent with ENERGY STAR v.2.0 Room Air Cleaners Data Package and analysis. See file:
ICF_EPA_AirPurifier_Summary Savings Calculations.xlsx. Efficient values are averages within each CADR range for all models on
the ENERGY STAR Qualified products list (QPL accessed: February 18, 2021). Both Baseline & Efficienct Capacities (CADR) are
also sourced from the ENERGY STAR QPL. For Final Savings Calcs for this measure please see: IL TRM_AirPurifier_Summary
Savings Calculations_06152021.xIsx.

9 Consistent with ENERGY STAR v.2.0 Room Air Cleaners Data Package and analysis. See file: ICF_EPA_AirPurifier_Summary
Savings Calculations.xlsx.

10 Assumes that the purifier usage is evenly spread throughout the year, therefore coincident peak is calculated as 5840/8760 =
66.7%.
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KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests

CADR Range AkW
150 < Smoke CADR < 200 0.035
200 < Smoke CADR 0.065
NATURAL GAS SAVINGS
N/A

WATER IMPACT DESCRIPTIONS AND CALCULATION

N/A

DEEMED O&M COST ADJUSTMENT CALCULATION

There are no operation and maintenance cost adjustments for this measure. "

MEASURE CODE: RS-APL-ESAP-V05-220101

REVIEW DEADLINE: 1/1/2024

11 Some types of room air cleaners require filter replacement or periodic cleaning, but this is likely to be true for both efficient

and baseline units and so no difference in cost is assumed.
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lllinois Statewide Technical Reference Manual — 5.1.2 ENERGY STAR Clothes Washers

5.1.2 ENERGY STAR Clothes Washers

DESCRIPTION

This measure relates to the installation of a clothes washer meeting the ENERGY STAR or CEE Tier 2 minimum
qualifications. Note if the DHW and dryer fuels of the installations are unknown (for example through a retail
program) savings should be based on a weighted blend using RECS data (the resultant values (kWh, therms and
gallons of water) are provided). The algorithms can also be used to calculate site specific savings where DHW and
dryer fuels are known.

This measure was developed to be applicable to the following program types: TOS, NC.
If applied to other program types, the measure savings should be verified.
DEFINITION OF EFFICIENT EQUIPMENT

Clothes washer must meet the ENERGY STAR or CEE Tier 2 minimum qualifications, as required by the program.

DEFINITION OF BASELINE EQUIPMENT

The baseline condition is a standard sized clothes washer meeting the minimum federal baseline as of January
2018."2

Efficiency Level Top Loading >2.5 Cu ft \ Front Loading >2.5 Cu ft

Federal Standard 21.57 IMEF, <6.5 IWF >1.84 IMEF, <4.7 IWF
ENERGY STAR 22.06 IMEF, <4.3 IWF 22.76 IMEF, <3.2 IWF
CEE Tier 2 22.92 IMEF, 3.2 IWF

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The expected measure life is assumed to be 14 years'®

DEEMED MEASURE COST

The incremental cost for an ENERGY STAR unit is assumed to be $84 and for a CEE Tier 2 unit it is $141.%
DEeMED O&M COST ADJUSTMENTS

N/A

LOADSHAPE

Loadshape RO1 - Residential Clothes Washer

COINCIDENCE FACTOR

The coincidence factor for this measure is 3.8%.'°

12 DOE Energy Conservation Standards for Clothes Washers, Appliance and Equipment Standard, 10 CFR Part 430.32(g)

13 Based on DOE Life-Cycle Cost and Payback Period Excel-based analytical tool.

14 Cost estimates are based on Navigant analysis for the Department of Energy (see IL_TRM_CW Analysis_06202019.xIsx). This
analysis looked at incremental cost and shipment data from manufacturers and the Association of Home Appliance
Manufacturers and attempts to find the costs associated only with the efficiency improvements. The ENERGY STAR level in this
analysis was made the baseline (as it is now equivalent), the CEE Tier 2 level was extrapolated based on equal rates. Note these
assumptions should be reviewed as qualifying product becomes available.

15 Calculated from Itron eShapes, 8760 hourly data by end use for Missouri, as provided by Ameren.
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lllinois Statewide Technical Reference Manual — 5.1.2 ENERGY STAR Clothes Washers

Algorithm

CALCULATION OF SAVINGS

ELECTRIC ENERGY SAVINGS

1. Calculate clothes washer savings based on the Integrated Modified Energy Factor (IMEF).

The Integrated Modified Energy Factor (IMEF) includes unit operation, standby, water heating, and
drying energy use: "IMEF is the quotient of the capacity of the clothes container, C, divided by the
total clothes washer energy consumption per cycle, with such energy consumption expressed as
the sum of the machine electrical energy consumption, M, the hot water energy consumption, E,
the energy required for removal of the remaining moisture in the wash load, D, and the combined

low-power mode energy consumption" .®

The hot water and dryer savings calculated here assumes electric DHW and Dryer (this will be
separated in Step 2).

IMEFsavings'” = Capacity * (1/IMEFbase - 1/IMEFeff) * Ncycles
Where
Capacity = Clothes Washer capacity (cubic feet)

= Actual. If capacity is unknown assume 3.50 cubic feet '@

IMEFbase = Integrated Modified Energy Factor of baseline unit
=1.75"
IMEFeff = Integrated Modified Energy Factor of efficient unit

= Actual. If unknown assume average values provided below.
Ncycles = Number of Cycles per year
=295%

IMEFsavings is provided below based on deemed values:?'

o IMEF Savings
Efficiency Level IMEF (kWh)
Federal Standard 1.75 0.0
ENERGY STAR 2.23 126.0

16 Definition provided on the ENERGY STAR website.

17 IMEFsavings represents total kWh only when water heating and drying are 100% electric.

18 Based on the average clothes washer volume of all units that pass the new Federal Standard on the California Energy
Commission (CEC) database of Clothes Washer products accessed on 05/03/2018. If utilities have specific evaluation
results providing a more appropriate assumption for homes in a particular market or geographical area then that should be
used.

19 Weighted average IMEF of Federal Standard rating for Front Loading and Top Loading units. Weighting is based upon the
relative top v front loading percentage of available non-ENERGY STAR product in the CEC database (products accessed on
05/03/2018).

20 Weighted average of clothes washer cycles per year (based on 2009 Residential Energy Consumption Survey (RECS) national
sample survey of housing appliances section, state of Illinois. If utilities have specific evaluation results providing a more
appropriate assumption for single-family or Multifamily homes, in a particular market, or geographical area then that should be
used.

21 IMEF values are the weighted average of the new ENERGY STAR specifications. Weighting is based upon the relative top v
front loading percentage of available ENERGY STAR and CEE Tier 2 products in the CEC database. See “IL TRM_CW
Analysis_06202019.xIsx” for the calculation.
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lllinois Statewide Technical Reference Manual — 5.1.2 ENERGY STAR Clothes Washers

IMEF Savings
(kWh)
CEE Tier 2 2.92 235.8
2. Break out savings calculated in Step 1 for electric DHW and electric dryer

Efficiency Level IMEF

AkWh = [Capacity * 1/IMEFbase * Ncycles * (%CWbase + (%DHWhbase * %Electric_ DHW) + (%Dryerbase
* %Electric_Dryer))] - [Capacity * 1/IMEFeff * Ncycles * (%CWeff + (%DHWeff * %Electric_DHW) +
(%Dryereff * %Electric_Dryer))]

Where:
%CW = Percentage of total energy consumption for Clothes Washer operation (different for
baseline and efficient unit — see table below)
%DHW = Percentage of total energy consumption used for water heating (different for
baseline and efficient unit — see table below)
%Dryer = Percentage of total energy consumption for dryer operation (different for baseline and

efficient unit — see table below)

Percentage of Total Energy

Consumption??
%CW | %DHW  %Dryer

Baseline 8.1% 26.5% 65.4%
ENERGY STAR 5.8% 31.2% 63.0%
CEE Tier 2 13.9% 9.6% 76.5%

%Electric_DHW = Percentage of DHW savings assumed to be electric

DHW fuel %Electric. DHW

Electric 100%
Natural Gas 0%
Unknown 16%%

%Electric_Dryer = Percentage of dryer savings assumed to be electric

Dryer fuel %Electric_Dryer

Electric 100%
Natural Gas 0%
Unknown 38%%4

Using the default assumptions provided above, the prescriptive savings for each configuration are presented below:

22 The percentage of total energy consumption that is used for the machine, heating the hot water or by the dryer is different
depending on the efficiency of the unit. Values are based on a weighted average of top loading and front loading units based on
data from DOE Life-Cycle Cost and Payback Period Excel-based analytical tool. See “IL TRM_CW Analysis_06202019.xlIsx” for the
calculation.

23 Default assumption for unknown fuel is based on EIA Residential Energy Consumption Survey (RECS) 2009 for Midwest
Region, data for the state of Illinois. If utilities have specific evaluation results providing a more appropriate assumption for
homes in a particular market or geographical area then that should be used.

24 Default assumption for unknown is based on percentage of homes with electric dryer from EIA Residential Energy
Consumption Survey (RECS) 2009 for Midwest Region, data for the state of lllinois. If utilities have specific evaluation results
providing a more appropriate assumption for homes in a particular market or geographical area then that should be used.

2022 IL TRM v10.0 Vol. 3_September 24, 2021_FINAL Page 12 of 401

Item No. 30
Attachment 1
Page 12 of 401



KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests

Item No. 30
lllinois Statewide Technical Reference Manual — 5.1.2 ENERGY STAR Clothes Washers Attachment 1
Page 13 of 401
AKWH
2sal Gas DHW Electric Electric DHW Gas DHW SRLGELT Unknown SRLGELT
DHW ! Gas DHW DHW DHW
. Electric DHW Unknown = Unknown . DHW
Electric Drver Gas Drver Gas Dryer Drver Drver Electric Gas Drver Unknown
Dryer 4 4 4 4 Dryer 4 Dryer
ENERGY STAR 126.0 114.6 32.5 21.0 68.3 56.8 116.3 22.8 58.6

CEE Tier 2 235.8 113.9 120.9 -1.0 164.9 43.0 132.9 18.0 61.9

Secondary kWh Savings for Water Supply and Wastewater Treatment

The following savings should be included in the total savings for this measure but should not be included in TRC tests
to avoid double counting the economic benefit of water savings.

AkWhyater = AWater (gallons) / 1,000,000 * Ewater total
Where
Ewater total = IL Total Water Energy Factor (kwWh/Million Gallons)
=5,010%

Using defaults provided:

ENERGY STAR AkWhyater = 1,259/1,000,000 * 5,010
=6.3 kWh

ENERGY STAR Most Efficient AkWhyater = 2,157/1,000,000 * 5,010
=10.8 kWh

SUMMER COINCIDENT PEAK DEMAND SAVINGS

AkW = AkWh/Hours * CF

Where:
AkWh = Energy Savings as calculated above. Note do not include the secondary savings in this
calculation.
Hours = Assumed Run hours of Clothes Washer

=295 hours?®
CF = Summer Peak Coincidence Factor for measure.
=0.038%

Using the default assumptions provided above, the prescriptive savings for each configuration are presented below:

25 This factor include 2571 kWh/MG for water supply based on lllinois energy intensity data from a 2012 ISAWWA study and 2439
kWh/MG for wastewater treatment based on national energy intensity use estimates. For more information please review Elevate
Energy’s ‘IL TRM: Energy per Gallon Factor, May 2018 paper’.

26 Based on a weighted average of 295 clothes washer cycles per year assuming an average load runs for one hour (2009
Residential Energy Consumption Survey (RECS) national sample survey of housing appliances section, Midwest Census Region,
data for the state of lllinois)

27 Calculated from Itron eShapes, 8760 hourly data by end use for Missouri, as provided by Ameren.
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A
) ) ) . 0 .
) ) ) )
) 0 0 )
) 0
) ) ) ) )
Drye Drye Drye
ENERGY STAR | 0.016 0.0148 0.0042 0.0027 0.0088 0.0073 0.015 0.0029 0.007
CEE Tier 3 0.0304 0.0147 0.0156 -0.0001 0.0212 0.0055 0.0171 0.0023 0.0080
NATURAL GAS SAVINGS

Break out savings calculated in Step 1 of electric energy savings (MEF savings) and extract Natural Gas DHW and
Natural Gas dryer savings from total savings:

ATherm = [(Capacity * 1/IMEFbase * Ncycles * ((%DHWbase * %Natural Gas_DHW * R_eff) + (%Dryerbase
* %Gas _Dryer))) — (Capacity * 1/IMEFeff * Ncycles * ((%DHWeff * %Natural Gas_DHW * R_eff) +
(%Dryereff * %Gas_Dryer)))] * Therm_convert

Where:

Therm_convert = Convertion factor from kWh to Therm

=0.03412
R_eff = Recovery efficiency factor
=1.26%8
%Natural Gas_DHW = Percentage of DHW savings assumed to be Natural Gas
DHW fuel %Natural Gas_DHW |
Electric 0%
Natural Gas 100%
Unknown 84%2°
%Gas_Dryer = Percentage of dryer savings assumed to be Natural Gas
Dryer fuel %Gas_Dryer \
Electric 0%
Natural Gas 100%
Unknown 62%3°

Other factors as defined above.

Using the default assumptions provided above, the prescriptive savings for each configuration are presented below:

28 To account for the different efficiency of electric and Natural Gas hot water heaters (gas water heater: recovery efficiencies
ranging from 0.74 to 0.85 (0.78 used), and electric water heater with 0.98 recovery efficiency (see ENERGY STAR Waste Water
Recovery Guidelines). Therefore a factor of 0.98/0.78 (1.26) is applied.

29 Default assumption for unknown fuel is based on EIA Residential Energy Consumption Survey (RECS) 2009 for Midwest
Region, data for the state of Illinois. If utilities have specific evaluation results providing a more appropriate assumption for
homes in a particular market or geographical area then that should be used

30 Default assumption for unknown fuel is based on percentage of homes with gas dryer from EIA Residential Energy
Consumption Survey (RECS) 2009 for Midwest Region, data for the state of lllinois. If utilities have specific evaluation results
providing a more appropriate assumption for homes in a particular market or geographical area then that should be used.
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D D D 0
D D D D
) 0 0 )
as D e o 0
) e as D e ) e ) e as D
D < D <

ENERGY STAR 0.0 0.5 3.2 3.7 2.0 2.5 0.4 3.6 2.4
CEE Tier 3 0.0 5.2 3.9 9.2 7.7 7.7 4.4 8.3 6.8

WATER IMPACT DESCRIPTIONS AND CALCULATION

AWater (gallons) = Capacity * (IWFbase - IWFeff) * Ncycles
Where

AWater (gallons) = Water saved, in gallons

IWFbase = Integrated Water Factor of baseline clothes washer
=5.29%
IWFeff = Water Factor of efficient clothes washer

= Actual. If unknown assume average values provided below.

Using the default assumptions provided above, the prescriptive water savings for each efficiency level are presented
below:

Efficiency Level IWF32 AWater
(gallons per year)
Federal Standard 5.29 0.0
ENERGY STAR 4.04 1,295
ENERGY STAR Most Efficient 3.20 2,157

DEEMED O&M COST ADJUSTMENT CALCULATION

N/A
MEASURE CODE: RS-APL-ESCL-V09-220101

REVIEW DEADLINE: 1/1/2023

31 Weighted average IWF of Federal Standard rating for Front Loading and Top Loading units. Weighting is based upon the
relative top v front loading percentage of available non-ENERGY STAR product in the CEC database (products accessed on
05/03/2018).

32 |WF values are the weighted average of the new ENERGY STAR specifications. Weighting is based upon the relative top v front
loading percentage of available ENERGY STAR and CEE Tier 2 products in the CEC database (products accessed on 05/03/2018).
See “IL TRM_CW Analysis_06202019.xIsx” for the calculation.
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5.1.3 ENERGY STAR Dehumidifier

DESCRIPTION

A dehumidifier meeting the minimum qualifying efficiency standard established by the current ENERGY STAR Version
5.0 (effective 10/31/2019) and ENERGY STAR Most Efficient 2020 Criteria (effective 01/01/2020) is purchased and
installed in a residential setting in place of a unit that meets the minimum federal standard efficiency.

This measure was developed to be applicable to the following program types: TOS, NC. If applied to other program
types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

To qualify for this measure, the new dehumidifier must meet the ENERGY STAR standards as defined below:

. . ENERGY STAR ENERGY.STAR
Equipment Product Capacity i Most Efficient
o tf Criteria L.
Specification Criteria

(Pints/Day) (L/kWh) (L/kWh)
Portabl <25 21.57 21.70
r
ortav’e >25 and < 50 >1.80 >1.90
Dehumidifier
>50 and < 155 >3.30 23.40

Qualifying units shall be equipped with an adjustable humidistat control or shall require a remote humidistat control
to operate. The Whole — Home option for Dehumidifiers was not included, due to the extremely limited availability
of Qualified products on the market. As of May 5, 2020, there are zero models.

DEFINITION OF BASELINE EQUIPMENT

The baseline for this measure is defined as a new dehumidifier that meets the Code of Federal Regulations
appliance federal efficiency standards. As of June 13, 2019, those are as defined below for Dehumidifiers:

Equipment Capacity Federal Standard

Specification (pints/day) Criteria (L/kWh)
| <25 21.30
De:Our:iZi(feier >25 and < 50 >1.60
>50 and <155 22.80

DEEMED LIFETIME OF EFFICIENT EQUIPMENT
The assumed lifetime of the measure is 12 years.®3 Analysis period is the same as the lifetime.

DEEMED MEASURE COST

The incremental cost is the difference in cost between a baseline and an ENERGY STAR qualified unit. Please see the
table below for cost assumptions used:

33 EPA Research, 2012; ENERGY STAR Appliance Calculator, Dehumidifier Section
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Equipment ENERGY STAR
Specification ENERGYSTAR Most Efficient
Portable 34 35
Dehumidifier »10 »75
LOADSHAPE
Loadshape R12 - Residential - Dehumidifier
COINCIDENCE FACTOR
The coincidence factor is assumed to be 50%.3¢
Algorithm

CALCULATION OF SAVINGS

ELECTRIC ENERGY SAVINGS
AkWh = (((Avg Capacity * 0.473) / 24) * Hours) * (1 / (L/kWh_Base)— 1/ (L/kWh_Eff))

Where:
Avg Capacity = Average capacity of the unit (pints/day)

= Actual, if unknown assume capacity in each capacity range as provided in table below,
or if capacity range unknown assume average.

0.473 = Constant to convert Pints to Liters
24 = Constant to convert Liters/day to Liters/hour
Hours = Run hours per year
=2,200%"
L/kWh = Liters of water per kWh consumed, as provided in tables above

Annual kWh usage and savings, for each capacity class and product type, are presented in the four tables below:

Portable Dehumidifiers Annual kWh
. . Federal ENERGY ENERGY
C;::::y CSE:;;? Standard  STAR  STARMost  Federal  ENERGY STE:':RI\:I;:st
Criteria Criteria Efficient Standard STAR Efficient

(pints/day) (pints/day) (=L/kWh) (2L/kWh) (= L/kWh)
<25 20 1.30 1.57 1.70 667 552 510
>25 and <50 37.5 1.60 1.80 1.90 1016 903 856
>50 and <155 102.5 2.80 3.30 3.40 1587 1347 1307
Average3® 38.9 1.54 1.75 1.86 1095 962 907

34 Based on incremental costs sourced from the 2016 ENERGY STAR Appliance Calculator and weighted by capacity based on
ENERGY STAR qualified products, accessed on May 2019.
38 Capacity Used in calculations for each bin is an average. See next footnote regarding overall average for Portable Dehumidifiers
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Portable Dehumidifier Energy Savings (AkWh)
CapacityRange ~ C2P3YY | pNepGY  ENERGY STAR
used STAR  Most Efficient
(pints/day) (pints/day)
<25 20 115 157
>25 and <50 37.5 113 160
>50 and <155 102.5 241 280
Average 38.9 134 188

SUMMER COINCIDENT PEAK DEMAND SAVINGS
AkW = AkWh/Hours * CF
Where:
CF = Summer Peak Coincidence Factor for measure
=0.50%

Summer coincident peak demand results for each capacity class are presented below:

Annual Summer Peak Savings

Portable Dehumidifier

(Akw)
Capacity Range ENERGY STAR
(pints/day) ENERGYSTAR Most Efficient
<25 0.026 0.036
>25 and <50 0.026 0.037
>50 and <155 0.055 0.064
Average 0.030 0.043
NATURAL GAS SAVINGS
N/A

WATER IMPACT DESCRIPTIONS AND CALCULATION

N/A

DEEMED O&M COST ADJUSTMENT CALCULATION

N/A

36 Assume usage is evenly distributed day vs. night, weekend vs. weekday and is used between April through the end of
September (4392 possible hours). With 2,200 operating hours, coincidence peak during summer peak is therefore 2200/4392 =
50.1%

37 Based on Mattison et al., “Dehumidifiers: A Major Consumer of Residential Electricity”, Cautley et al., “Dehumidification and
Subslab Ventilation in Wisconsin Homes” and Yang et al., “Dehumidifier Use in the U.S. Residential Sector”, all indicating
average usage around 2,200 hours per year.

38 Capacity Used in calculations for each bin is an average. See next footnote regarding overall average for Portable Dehumidifiers
39 Weighted Overall average based on ENERGY STAR Products List 2020 for Dehumidifiers, accessed May 2020. See sheet ESTAR-
2020-5 in file “ENERGY STAR Dehumidifier TRM Analysis_2021.xIsx”

40 Assume usage is evenly distributed day vs. night, weekend vs. weekday and is used between April through the end of
September (4392 possible hours). With 2200 operating hours, coincidence peak during summer peak is therefore 2200/4392 =
50.1%
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5.1.4 ENERGY STAR Dishwasher

DESCRIPTION

A standard or compact residential dishwasher meeting ENERGY STAR standards is installed in place of a model
meeting the federal standard.

This measure was developed to be applicable to the following program types: TOS, NC. If applied to other program

types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

The efficient equipment is defined as a standard or compact dishwasher meeting the ENERGY STAR standards
presented in the table below.

ENERGY STAR Requirements (Version 6.0, Effective January 29, 2016)

Dishwasher Type Maximum kWh/year Maximum gallons/cycle
Standard
. . . . 270
(= 8 place settings + six serving pieces) 3.5
Standard with Connected Functionality*' 283
Compact ' ' ' ' 203 31
(< 8 place settings + six serving pieces)

DEFINITION OF BASELINE EQUIPMENT

The baseline reflects the minimum federal efficiency standards for dishwashers effective May 30, 2013, as presented
in the table below.

Dishwasher | Maximum Maximum
Type kWh/year gallons/cycle

Standard 307 5.0

Compact 222 3.5

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The assumed lifetime of the measure is 11 years.*?

DEEMED MEASURE COST

The incremental cost for standard and compact dishwashers is provided in the table below:*3

Dishwasher Type Baseline Cost ENERGY STAR Cost Incremental Cost
Standard $255.63 $331.30 $75.67

41 The ENERGY STAR specification “establishes optional connected criteria for dishwashers. ENERGY STAR certified dishwashers
with connected functionality offer favorable attributes for demand response programs to consider, since their peak energy
consumption is relatively high, driven by water heating. ENERGY STAR certified dishwashers with connected functionality will
offer consumers new convenience and energy-saving features, such as alerts for cycle completion and/or recommended
maintenance, as well as feedback on the energy use of the product”. See ‘ENERGY STAR Residential Dishwasher Final Version
6.0 Cover Memo.pdf'. Calculated as per Version 6.0 specification; “ENERGY STAR Residential Dishwasher Version 6.0 Final
Program Requirements.pdf”. As of July 2021, Version 7.0 specification is still under development. Note that the potential for
demand response and additional peak savings from units with Connected Functionality have not been explored. This could be a
potential addition in a future version.

42 Measure lifetime from California DEER. See file California DEER 2014-EUL Table - 2014 Update.xIsx.

43 Costs are based on data from U.S. DOE, Final Rule Life-Cycle Cost (LCC) Spreadsheet. See file Residential Dishwasher
Analysis_Nov2017.xIsx for cost calculation details.
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Dishwasher Type Baseline Cost ENERGY STAR Cost Incremental Cost
Compact $290.13 $308.62 $18.49

LOADSHAPE

Loadshape R0O2 - Residential Dish Washer

COINCIDENCE FACTOR

The coincidence factor is assumed to be 2.6%.%*

Algorithm

CALCULATION OF SAVINGS

ELECTRIC ENERGY SAVINGS

AKWh?S = ((kWhsgase - kWhestar) * (%kWh_op + (%kWh_heat * %Electric_ DHW )))
Where:
kWhgase = Baseline kWh consumption per year

Maximum
kWh/year
Standard 307
Compact 222

Dishwasher Type

kWhestar = ENERGY STAR kWh annual consumption

Maximum
kWh/year
Standard 270
Standard with Connected Functionality 283
Compact 203

Dishwasher Type

%kWh_op = Percentage of dishwasher energy consumption used for unit operation
=100 - 56%"®
= 44%

%kWh_heat = Percentage of dishwasher energy consumption used for water heating
= 56%*

%Electric_ DHW = Percentage of DHW savings assumed to be electric

DHW fuel %Electric. DHW
Electric 100%

44 Calculated from Itron eShapes, 8760 hourly data by end use for Missouri, as provided by Ameren.

45 The Federal Standard and ENERGY STAR annual consumption values include electric consumption for both the operation of
the machine and for heating the water that is used by the machine.

46 ENERGY STAR Qualified Appliance Savings Calculator, last updated October 2016.

47 |bid.
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DHW fuel %Electric_ DHW
Natural Gas 0%
Unknown 16%48

AkWh
LLRITEREAR W'ﬂl‘):':va"c With Gas DHW  With Unknown DHW
ENERGY STAR Standard 37.0 16.3 19.6
ENERQY STAR Standard with Connected 4.0 10.6 12.7
Functionality
ENERGY STAR Compact 19.0 8.4 10.1

Secondary kWh Savings for Water Supply and Wastewater Treatment

The following savings should be included in the total savings for this measure but should not be included in TRC tests
to avoid double counting the economic benefit of water savings.

AkWhyater = AWater (gallons) / 1,000,000 * Ewater total
Where
Ewater total = IL Total Water Energy Factor (kwWh/Million Gallons)
=5,010%°

Using defaults provided:

Standard AKWhyater =252/1,000,000 * 5,010
=1.3kWh

Compact AKWhyater =67/1,000,000 * 5,010
=0.3kWh

SUMMER COINCIDENT PEAK DEMAND SAVINGS®®

AkW = AkWh/Hours * CF

Where:
AkWh = Annual kWh savings from measure as calculated above. Note do not include the
secondary savings in this calculation.
Hours = Annual operating hours®"’

48 Default assumption for unknown fuel is based on EIA Residential Energy Consumption Survey (RECS) 2009 for Midwest
Region, data for the state of IL. If utilities have specific evaluation results providing a more appropriate assumption for homes in
a particular market or geographical area then that should be used.

49 This factor include 2571 kWh/MG for water supply based on Illinois energy intensity data from a 2012 ISAWWA study and 2439
kWh/MG for wastewater treatment based on national energy intensity use estimates. For more information please review Elevate
Energy’s ‘IL TRM: Energy per Gallon Factor, May 2018 paper’.

50 Note that the potential for demand response and additional peak savings from units with Connected Functionality have not
been explored. This could be a potential addition in a future version.

51 Assuming 2.1 hours per cycle and 168 cycles per year therefore 353 operating hours per year. 168 cycles per year is based on
a weighted average of dishwasher usage in lllinois derived from the 2009 RECs data.
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=353 hours
CF = Summer Peak Coincidence Factor
= 2.6% 52
Dishwasher Type Sl
P With Electric DHW With Gas DHW  With Unknown DHW
ENERGY STAR Standard 0.0027 0.0012 0.0014
ENERGY STAR Sta'ndar'd with 0.0018 0.0008 0.0009
Connected Functionality
ENERGY STAR Compact 0.0014 0.0006 0.0007

NATURAL GAS SAVINGS

A Therm = (kWhaase - KkWhestar) * %kWh_heat * %Natural Gas_DHW * R_eff * 0.03412

Where
%kWh_heat = % of dishwasher energy used for water heating
=56%
%Natural Gas_DHW = Percentage of DHW savings assumed to be Natural Gas
DHW fuel %Natural Gas_DHW |
Electric 0%
Natural Gas 100%
Unknown 84%53
R_eff = Recovery efficiency factor
=1.26%
0.03412 = factor to convert from kWh to Therm

Dishwasher Type ATherms
With Electric DHW With Gas DHW = With Unknown DHW
ENERGY STAR Standard 0.00 0.89 0.75
ENERGY STAR Sta'ndar'd with 0.00 0.58 0.49
Connected Functionality
ENERGY STAR Compact 0.00 0.46 0.38

WATER IMPACT DESCRIPTIONS AND CALCULATION

AWater (gallons) = Watergase - Watergs

Where

Watergase = water consumption of conventional unit

52 End use data from Ameren representing the average DW load during peak hours/peak load.

53 Default assumption for unknown fuel is based on EIA Residential Energy Consumption Survey (RECS) 2009 for Midwest

Region, data for the state of IL. If utilities have specific evaluation results providing a more appropriate assumption for homes in

a particular market or geographical area then that should be used.

54 To account for the different efficiency of electric and natural gas hot water heaters (gas water heater: recovery efficiencies
ranging from 0.74 to 0.85 (0.78 used), and electric water heater with 0.98 recovery efficiency (see ENERGY STAR Waste Water
Heat Recovery Guidelines). Therefore a factor of 0.98/0.78 (1.26) is applied.
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. WaterBase
Dishwasher Type (gallons) 55
Standard 840
Compact 588
Watergre = annual water consumption of efficient unit:
. Waterges
Dishwasher Type (gallons) %
Standard 588
Compact 521
: AWater
Dishwasher Type e e
ENERGY STAR Standard 252
ENERGY STAR Compact 67

DEEMED O&M COST ADJUSTMENT CALCULATION

N/A
MEASURE CODE: RS-APL-ESDI-V07-220101

REVIEW DEADLINE: 1/1/2023

55 Assuming maximum allowed from specifications and 168 cycles per year based on a weighted average of dishwasher usage in

lllinois derived from the 2009 RECs data.
56 |bid
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5.1.5 ENERGY STAR Freezer

DESCRIPTION

A freezer meeting the efficiency specifications of ENERGY STAR is installed in place of a model meeting the federal
standard (NAECA). Energy usage specifications are defined in the table below (note, AV is the freezer Adjusted
Volume and is calculated as 1.73*Total Volume):

Assumptions after September 2014
Federal Baseline ENERGY STAR
Maximum Energy Maximum Energy
Usage in kWh/year’” Usage in kWh/year5®

Volume
(cubic feet)

Product Category

Upright Freezers with Manual
Defrost

Upright Freezers with
Automatic Defrost

Chest Freezers and all other

7.75 or greater 5.57*AV + 193.7 5.01*AV +174.3

7.75 or greater 8.62*AV +228.3 7.76*AV + 205.5

Freezers except Compact
Freezers

7.75 or greater

7.29*%AV + 107.8

6.56*AV +97.0

Compact Upright Freezers

< 7.75 and 36 inches or less

8.65*AV +225.7

7.79*%AV +203.1

with Manual Defrost in height
Ct?mpact Uprlght Freezers < 7.7'5 and 36 inches or less 10.17*AV + 351.9 9.15%AV + 316.7
with Automatic Defrost in height

Compact Chest Freezers

<7.75 and 36 inches or less
in height

9.25*AV + 136.8

8.33*AV +123.1

This measure was developed to be applicable to the following program types: TOS, NC.

If applied to other program types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

The efficient equipment is defined as a freezer meeting the efficiency specifications of ENERGY STAR, as defined
below and calculated above:

Volume \ Criteria

At least 10% more energy efficient
than the minimum federal
government standard (NAECA).

At least 20% more energy efficient
than the minimum federal

government standard (NAECA).

Equipment

Full Size Freezer 7.75 cubic feet or greater

Less than 7.75 cubic feet and 36

C F
ompact Freezer inches or less in height

DEFINITION OF BASELINE EQUIPMENT

The baseline equipment is assumed to be a model that meets the federal minimum standard for energy efficiency.
The standard varies depending on the size and configuration of the freezer (chest freezer or upright freezer,
automatic or manual defrost) and is defined in the table above.

57 See Department of Energy Federal Standards.
58 See Version 5.0 ENERGY STAR specification.
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DEEMED LIFETIME OF EFFICIENT EQUIPMENT
The measure life is assumed to be 22 years.*®

DEEMED MEASURE COST

The incremental cost for this measure is $35.°

LOADSHAPE

Loadshape R0O4 - Residential Freezer

COINCIDENCE FACTOR

The summer peak coincidence factor for this measure is assumed to be 95%.5'

Algorithm
CALCULATION OF SAVINGS
ELECTRIC ENERGY SAVINGS:
AkWh = kWhBase - kWhESTAR
Where:
kWhgase = Baseline kWh consumption per year as calculated in algorithm provided in table above.
kWhestar = ENERGY STAR kWh consumption per year as calculated in algorithm provided in table

above.

For example for a 7.75 cubic foot Upright Freezers with Manual Defrost purchased after September 2014:
AkWh =(5.57*(7.75* 1.73)+193.7) — (5.01*(7.75* 1.73)+174.3)
=268.4-241.5
=26.9 kWh

If volume is unknown, use the following default values:

Assumptions after September 2014

e
Product Category KWhease  kWhesran kWh

Savings
Upright Freezers with Manual Defrost 27.9 349.2 314.2 35.0
Upright Freezers with Automatic Defrost 27.9 469.0 422.2 46.8
Chest Freezers and all other Freezers 27.9 311.4 280.2 312
except Compact Freezers
Compact Upright Freezers with Manual 10.4 4672 4206 166

Defrost

59 Based on 2011 DOE Rulemaking Technical Support Document, as recommended in Navigant ‘ComEd Effective Useful Life
Research Report’, May 2018.

60 Based on review of data from the Northeast Regional ENERGY STAR Consumer Products Initiative; “2009 ENERGY STAR
Appliances Practices Report”, submitted by Lockheed Martin, December 2009.

61 Based on eShapes Residential Freezer load data as provided by Ameren.

62 Volume is based on ENERGY STAR Calculator assumption of 16.14 ft3 average volume, converted to Adjusted volume by
multiplying by 1.73.
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Assumptions after September 2014

Product Category kWh

kWhgase ~ kWhestar

Savings

gzrfrr\g:tct Upright Freezers with Automatic 10.4 635.9 5722 63.7
Compact Chest Freezers 10.4 395.1 355.7 39.4
SUMMER COINCIDENT PEAK DEMAND SAVINGS
AKW = AkWh/ Hours * CF
Where:
AkWh = Gross customer annual kWh savings for the measure
Hours = Full Load hours per year
= 5890°°
CF = Summer Peak Coincident Factor
=0.95%

For example, for a 7.75 cubic foot Upright Freezers with Manual Defrost:
AkW  =26.9/5890 * 0.95
=0.0043 kW

If volume is unknown, use the following default values:

Assumptions after

Product Category September 2014
kW Savings
Upright Freezers with Manual Defrost 0.0057
Upright Freezers with Automatic Defrost 0.0076
Chest Freezers and all other Freezers except 0.0050
Compact Freezers
Compact Upright Freezers with Manual Defrost 0.0075
Compact Upright Freezers with Automatic Defrost 0.0103
Compact Chest Freezers 0.0064
NATURAL GAS SAVINGS
N/A

WATER IMPACT DESCRIPTIONS AND CALCULATION
N/A
DEEMED O&M COST ADJUSTMENT CALCULATION

N/A

63 Calculated from eShapes Residential Freezer load data as provided by Ameren by dividing total annual load by the maximum
kW in any one hour.
64 Based on eShapes Residential Freezer load data as provided by Ameren.
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REVIEW DEADLINE: 1/1/2023
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5.1.6 ENERGY STAR and CEE Tier 2 Refrigerator

DESCRIPTION

This measure relates to:

a) Time of Sale: the purchase and installation of a new refrigerator meeting either ENERGY STAR or CEE
TIER 2 specifications.

b)  Early Replacement: the early removal of an existing residential inefficient Refrigerator from service,
prior to its natural end of life, and replacement with a new ENERGY STAR or CEE Tier 2 qualifying unit.
Savings are calculated between existing unit and efficient unit consumption during the remaining life
of the existing unit, and between new baseline unit and efficient unit consumption for the remainder
of the measure life.

Energy usage specifications are defined in the table below (note, Adjusted Volume is calculated as the fresh
volume + (1.63 * Freezer Volume):

Existing Unit  Assumptions after September 2014
Based on Federal Baseline ENERGY STAR

Product Category Refrigerator Maximum Maximum
Recycling Energy Usage in  Energy Usage in
algorithm kWh/years® kWh/year5®

1. Refrigerators and Refrigerator-freezers with

6.79AV + 193.6 6.11 * AV + 174.2
manual defrost

2. Refrigerator-Freezer--partial automatic defrost 7.99AV +225.0 | 7.19 * AV +202.5
3. Refrigerator-Freezers--automatic defrost with
top-mounted freezer without through-the-door 8.07AV +233.7 | 7.26 * AV +210.3
ice service and all-refrigerators--automatic defrost

- - - Use
4. Refrigerator-Freezers--automatic defrost with Algorithm in
side-mounted freezer without through-the-door 5 f 3 8.51AV +297.8 | 7.66 * AV + 268.0
ice service R‘ef‘ri erator
5. Refrigerator-Freezers--automatic defrost with and Fgreezer
bottom-mounted freezer without through-the- Recvelin 8.85AV +317.0 | 7.97 * AV +285.3
door ice service ycing

- - - measure to
5A Refrigerator-freezer—automatic defrost with estimate
bottom-mounted freezer with through-the-door . . 9.25AV +475.4 | 8.33 * AV +436.3
; ) existing unit
ice service :

- - - consumption
6. Refrigerator-Freezers--automatic defrost with
top-mounted freezer with through-the-door ice 8.40AV +385.4 | 7.56 * AV + 355.3
service
7. Refrigerator-Freezers--automatic defrost with
side-mounted freezer with through-the-door ice 8.54AV +432.8 | 7.69 * AV +397.9
service

This measure was developed to be applicable to the following program types: TOS, NC, EREP.

If applied to other program types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

The efficient equipment is defined as a refrigerator meeting the efficiency specifications of ENERGY STAR or CEE Tier

65 See Department of Energy Federal Standards.
66 See Version 5.0 ENERGY STAR specification.
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2 (defined as requiring >= 10% or >= 15% less energy consumption than an equivalent unit meeting federal standard
requirements respectively). The ENERGY STAR standard varies according to the size and configuration of the unit, as
shown in table above.

DEFINITION OF BASELINE EQUIPMENT

Time of Sale: baseline is a new refrigerator meeting the minimum federal efficiency standard for refrigerator
efficiency. The current federal minimum standard varies according to the size and configuration of the unit, as shown
in table above. Note also that this federal standard will be increased for units manufactured after September 1,
2014.

Early Replacement: the baseline is the existing refrigerator for the assumed remaining useful life of the unit and the
new baseline as defined above for the remainder of the measure life.

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The measure life is assumed to be 17 years.®”

Remaining life of existing equipment is assumed to be 6 years.%®
DEEMED MEASURE COST

Time of Sale: The incremental cost for this measure is assumed to be $40 for an ENERGY STAR unit®® and $140 for a
CEE Tier 2 unit.”®

Early Replacement: The measure cost is the full cost of removing the existing unit and installing a new one. The
actual program cost should be used. If unavailable, assume $451 for ENERGY STAR unit and $551 for CEE Tier 2 unit.”"

The avoided replacement cost (after 4 years) of a baseline replacement refrigerator is $413.72 This cost should be
discounted to present value using the nominal societal discount rate.

LOADSHAPE

Loadshape RO5 - Residential Refrigerator

COINCIDENCE FACTOR

A coincidence factor is not used to calculate peak demand savings for this measure, see below.

Algorithm

CALCULATION OF SAVINGS

ELECTRIC ENERGY SAVINGS:

Time of Sale: AkWh = UECBASE - UECEE

67 Based on 2011 DOE Rulemaking Technical Support Document, as recommended in Navigant ‘ComEd Effective Useful Life
Research Report’, May 2018.

68 Standard assumption of one third of effective useful life.

69 From ENERGY STAR calculator linked above.

70 Based on weighted average of units participating in Efficiency Vermont program and retail cost data provided in Department
of Energy, “TECHNICAL REPORT: Analysis of Amended Energy Conservation Standards for Residential Refrigerator-Freezers”,
October 2005.

71 ENERGY STAR full cost is based upon IL PHA Efficient Living Program data on sample size of 910 replaced units finding average
cost of $430 plus an average recycling/removal cost of $21. The CEE Tier 2 estimate uses the delta from the Time of Sale
estimate.

72 Calculated using incremental cost from Time of Sale measure and applying inflation rate of 1.91%.
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Early Replacement:
AkWh for remaining life of existing unit (1% 6 years) = UECexst — UECee
AkWh for remaining measure life (next 11 years) = UECgase— UECee
Where:

UECexist = Annual Unit Energy Consumption of existing unit as calculated in algorithm from 5.1.8
Refrigerator and Freezer Recycling measure.

UECeast = Annual Unit Energy Consumption of baseline unit as calculated in algorithm provided in
table above.
UECee = Annual Unit Energy Consumption of ENERGY STAR unit as calculated in algorithm

provided in table above.
For CEE Tier 2, unit consumption is calculated as 15% lower than baseline.

If volume is unknown, use the following defaults, based on an assumed Adjusted Volume of 25.8:73

Assumptions after standard changes on September 1%, 2014:

Early Time of Sale and
Existing New Efficient Replacement Early Replacement
. New =
Product Category AL Baseline UECee (5 Gl JEREE NI
UES:XIST UECanse AkWh AkWh
ENERGY ENERGY ENERGY
sTar | CEET2 oo | CEET2 T o0 CEET2

1. Refrigerators and
Refrigerator-freezers with 1027.7 368.6 331.6 3133 696.1 714.5 36.9 55.3
manual defrost
2. Refrigerator-Freezer— 1027.7 | 4309 387.8 | 3663 | 6400 | 6615 | 43.1 64.6
partial automatic defrost
3. Refrigerator-Freezers--
automatic defrost with top-
mounted freezer without 814.5 | 4417 3974 | 3754 | 417.2 | 4391 | 443 66.2
through-the-door ice service
and all-refrigerators--
automatic defrost
4. Refrigerator-Freezers--
automatic defrost with side- |, )1 o | 5171 | esa | 4395 | 7756 | 8014 | 517 77.6
mounted freezer without
through-the-door ice service
5. Refrigerator-Freezers--
automatic defrost with
bottom-mounted freezer 814.5 545.1 490.7 463.3 323.9 351.2 54.4 81.8
without through-the-door ice
service
SA Refrigerator-freezer — 8145 | 7138 | 6510 | 606.7 | 163.6 | 207.8 | 62.8 | 107.1
automatic defrost with

73 Volume is based on the ENERGY STAR calculator average assumption of 14.75 ft3 fresh volume and 6.76 ft3 freezer volume.
74 Estimates of existing unit consumption are based on using the 5.1.8 Refrigerator and Freezer Recycling algorithm and the
inputs described here: Age = 10 years, Pre-1990 = 0, Size = 21.5 ft3 (from ENERGY STAR calc and consistent with AV of 25.8),
Single Door = 0, Side by side = 1 for classifications stating side by side, 0 for classifications stating top/bottom, and 0.5 for
classifications that do not distinguish, Primary appliances = 1, unconditioned = 0, Part use factor = 0.
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Early Time of Sale and

Existing New New Efficient Replacement Early Replacement
S e Unit Baseline UECge (1% 6 years) (last 11 years)
UECexist AkWh AkWh
74

UECenst £ \ERGY ENERGY ENERGY
STAR

CEE T2

STAR CEE T2 STAR CEE T2

bottom-mounted freezer with
through-the-door ice service
6. Refrigerator-Freezers--
automatic defrost with top-

. 814.5 601.9 550.1 511.6 264.4 303.0 51.7 90.3
mounted freezer with
through-the-door ice service
7. Refrigerator-Freezers--
automatic defrost with side- |1, ) | g5y g 596.1 | 5549 | 6449 | 686.0 | 56.8 97.9

mounted freezer with
through-the-door ice service

SUMMER COINCIDENT PEAK DEMAND SAVINGS

AkW = (AkWh/8766) * TAF * LSAF

Where:
TAF = Temperature Adjustment Factor
=1.257
LSAF = Load Shape Adjustment Factor
=1.057 7

If volume is unknown, use the following defaults:

75 Average temperature adjustment factor (to account for temperature conditions during peak period as compared to year as
a whole) based on Blasnik, Michael, "Measurement and Verification of Residential Refrigerator Energy Use, Final Report, 2003-
2004 Metering Study", July 29, 2004 (p. 47). It assumes 90 °F average outside temperature during peak period, 71°F average
temperature in kitchens and 65°F average temperature in basement, and uses assumption that 66% of homes in lllinois have
central cooling (CAC saturation: "Table HC7.9 Air Conditioning in Homes in Midwest Region, Divisions, and States, 2009 from
Energy Information Administration", 2009 Residential Energy Consumption Survey).

76 Daily load shape adjustment factor (average load in peak period /average daily load) also based on Blasnik, Michael,
"Measurement and Verification of Residential Refrigerator Energy Use, Final Report, 2003-2004 Metering Study", July 29, 2004
(p. 48, using the average Existing Units Summer Profile for hours 13 through 17)

2022 IL TRM v10.0 Vol. 3_September 24, 2021_FINAL Page 32 of 401



KPSC Case No. 2024-00115
Joint Intervenors' Second Set of Data Requests

Item No. 30
lllinois Statewide Technical Reference Manual — 5.1.6 ENERGY STAR and CEE Tier 2 Refrigerator Attachment 1

Page 33 of 401

Assumptions after September 2014
standard change AkW
Time of Sale and

Repl t
Early Replacemen Early Replacement

Product Category

(16 years) (last 11 years)
ENERGY ENERGY
STAR CEET2 STAR CEET2
1. Refrigerators and Refrigerator-freezers with manual defrost 0.105 0.108 0.006 0.008
2. Refrigerator-Freezer--partial automatic defrost 0.096 0.100 0.006 0.010
3. Refrigerator-Freezers--automatic defrost with top-mounted
freezer without through-the-door ice service and all- 0.063 0.066 0.007 0.010

refrigerators--automatic defrost
4. Refrigerator-Freezers--automatic defrost with side-mounted

117 121 0.008 0.012
freezer without through-the-door ice service 0 0
5. Refrlgerator—Fregzers——automatlc defrost'W|th bqttom— 0.049 0.053 0.008 0.012
mounted freezer without through-the-door ice service
S5A Refrlgerator-fregzer—automatlc defrt?st Wlth' bottom- 0.025 0.031 0.009 0.016
mounted freezer with through-the-door ice service
6. Refrlggrator—Freezers——autorT\atlc dgfrost with top-mounted 0.040 0.046 0.008 0.014
freezer with through-the-door ice service
7. Refrigerator-Freezers--automatic defrost with side-mounted 0.097 0.103 0.009 0015

freezer with through-the-door ice service

NATURAL GAS SAVINGS

N/A

WATER IMPACT DESCRIPTIONS AND CALCULATION

N/A

DEEMED O&M COST ADJUSTMENT CALCULATION

N/A
MEASURE CODE: RS-APL-ESRE-V08-200101

REVIEW DEADLINE: 1/1/2023
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5.1.7 ENERGY STAR and CEE Tier 2 Room Air Conditioner

DESCRIPTION

This measure relates to:

a) Time of Sale the purchase and installation of a room air conditioning unit that meets CEE Tier 1
(equivalent to ENERGY STAR version 4.0, which is effective October 26" 201577) or CEE Tier 2 minimum
qualifying efficiency specifications, in place of a baseline unit. The baseline is based on the Federal
Standard effective June 1%, 2014.

ENERGY
Federal Standard = Federal Standard \Er(E)?GCYE:.I:r?; STARv4.0 /
Product Type and Class with louvered without louvered 1 with CEE Tier CEE Tier 2
(Btu/hr) sides sides | d sid 1without (CEER)®
(CEER) 78 (CEER) ouveree € louvered
(CEER) sides (CEER)
< 8,000 11.0 10.0 12.1 11.0 12.7
. 8,000 to 10,999 10.9 9.6 12.0 10.6 12.5
\é\gf/z‘::; 11,000 to 13,999 10.9 9.5 12.0 105 125
Cycle 14,000 to 19,999 10.7 9.3 11.8 10.2 12.3
20,000 to 27,999 9.4 9.4 10.3 10.3 10.8
>=28,000 9.0 9.4 9.9 10.3 10.4
With <14,000 9.8 9.3 10.8 10.2 12.5
Reverse | 14,000 to 19,999 9.8 8.7 10.8 9.6 12.3
Cycle >=20,000 9.3 8.7 10.2 9.6 10.4
Casement only 9.5 10.5
Casement-Slider 10.4 11.4

Side louvers extend from a room air conditioner model in order to position the unit in a window. A model without
louvered sides is placed in a built-in wall sleeve and are commonly referred to as "through-the-wall" or "built-in"
models.

Casement-only refers to a room air conditioner designed for mounting in a casement window of a specific size.

Casement-slider refers to a room air conditioner with an encased assembly designed for mounting in a sliding or
casement window of a specific size.

Reverse cycle refers to the heating function found in certain room air conditioner models.

a) Early Replacement: the early removal of an existing residential inefficient Room AC unit from service,
prior to its natural end of life, and replacement with a new ENERGY STAR or CEE Tier 1 qualifying unit.
Savings are calculated between existing unit and efficient unit consumption during the remaining life
of the existing unit, and between new baseline unit and efficient unit consumption for the remainder
of the measure life.

This measure was developed to be applicable to the following program types: TOS, NC, EREP.

If applied to other program types, the measure savings should be verified.

77 ENERGY STAR Version 4.0 Room Air Conditioners Program Requirements

78 See DOE’s Appliance and Equipment Standards for Room AC;

79 ENERGY STAR Version 4.0 Room Air Conditioners Program Requirements

80 The Consortium for Energy Efficiency Super Efficient Home Appliance Initiative, Room Air Conditioner Specification, CEE
Advanced Tier (CEER), effective January 31, 2017. Please see file “CEE_ResApp_RoomAirConditionerSpecification_2017.pdf”.
https://library.ceel.org/system/files/library/13069/CEE_ResApp_RoomAirConditionerSpecification_2017.pdf
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DEFINITION OF EFFICIENT EQUIPMENT

To qualify for this measure, the new room air conditioning unit must meet the CEE Tier 1 (ENERGY STAR version 4.0
which is effective October 26t 20158") efficiency standards presented above.

DEFINITION OF BASELINE EQUIPMENT

Time of Sale: the baseline assumption is a new room air conditioning unit that meets the Federal Standard (effective
June 1%, 2014)® efficiency standards as presented above.

Early Replacement: the baseline is the existing Room AC for the assumed remaining useful life of the unit and the
new baseline as defined above for the remainder of the measure life.

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The measure life is assumed to be 12 years.®3

Remaining life of existing equipment is assumed to be 4 years.®*

DEEMED MEASURE COST

Time of Sale: The incremental cost for this measure is assumed to be $40 for a CEER Tier 1 or ENERGY STAR unit and
$100 for a CEE Tier 2 unit.%®

Early Replacement: The measure cost is the full cost of removing the existing unit and installing a new one. The
actual program cost should be used. If unavailable assume $448 for CEE Tier 1 or ENERGY STAR unit and $508 for
CEE Tier 2 unit.®®

The avoided replacement cost (after 4 years) of a baseline replacement unit is $432.87 This cost should be discounted
to present value using the nominal societal discount rate.

LOADSHAPE

Loadshape R0O8 - Residential Cooling

COINCIDENCE FACTOR

The coincidence factor for this measure is assumed to be 0.3.%88
Algorithm
CALCULATION OF SAVINGS
ELECTRIC ENERGY SAVINGS
Time of Sale: AKWh = (FLHRoomac * Btu/H * (1/CEERbase - 1/CEERee))/1000

81 ENERGY STAR Version 4.0 Room Air Conditioners Program Requirements

82 See DOE’s Appliance and Equipment Standards for Room AC.

83 Measure Life Report, Residential and Commercial/Industrial Lighting and HVAC Measures, GDS Associates, June 2007.
84 Standard assumption of one third of effective useful life.

85 CEE Tier 1 cost based on field study conducted by Efficiency Vermont and Tier 2 based on professional judgement.

86 CEE Tier 1 based on IL PHA Efficient Living Program Data for 810 replaced units showing $416 per unit plus $32 average
recycling/removal cost. Differential in cost for the CEE Tiers is $60, therefore CEE Tier 2 is $448 + 60 = $508.

87 Estimate based upon Time of Sale incremental costs and applying inflation rate of 1.91%.

88 Consistent with coincidence factors found in: RLW Report: Final Report Coincidence Factor Study Residential Room Air
Conditioners, June 23, 2008.
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Early Replacment:

AkWh for remaining life of existing unit (1 4 years) = (FLHroomac * Btu/H * (1/(EERexist/1.01) -

1/CEERee))/1000
AkWh for remaining measure life (next 8 years) = (FLHRoomac * Btu/H * (1/CEERbase - 1/CEERee))/1000
Where:
FLHRoomac = Full Load Hours of room air conditioning unit
= dependent on location:®®
Climate Zone
FLH
(City based upon) HoomAC
1 (Rockford) 220
2 (Chicago) 210
3 (Springfield) 319
4 (Belleville) 428
5 (Marion) 374
Weighted Average®® 248
Btu/H = Size of rebated unit
= Actual. If unknown assume 8500 Btu/hr®'
EERexist =Efficiency of existing unit
= Actual. If unknown assume 7.7 9
1.01 = Factor to convert EER to CEER (CEER includes standby and off power consumption)®?
CEERbase = Combined Energy Efficiency Ratio of baseline unit
= As provided in tables above
CEERee = Combined Energy Efficiency Ratio of CEE Tier 1 or ENERGY STAR unit

= Actual. If unknown, assume minimum qualifying standard as provided in tables above

89 Full load hours for room AC is significantly lower than for central AC. The average ratio of FLH for Room AC (provided in RLW
Report: Final Report Coincidence Factor Study Residential Room Air Conditioners, June 23, 2008) to FLH for Central Cooling for
the same location is 31%. This ratio is applied to those IL cities that have FLH for Central Cooling provided in the ENERGY STAR
calculator. For other cities this is extrapolated using the FLH assumptions VEIC have developed for Central AC. There is a county
mapping table in Volume 1, Section 3.7 providing the appropriate city to use for each county of Illinois.

9 Weighted based on number of residential occupied housing units in each zone.

91 Based on maximum capacity average from the RLW Report: Final Report Coincidence Factor Study Residential Room Air
Conditioners, June 23, 2008

92 Based on Nexus Market Research Inc, RLW Analytics, December 2005; “Impact, Process, and Market Study of the Connecticut
Appliance Retirement Program: Overall Report.”

93 Since the existing unit will be rated in EER, this factor is used to appropriately compare with the new CEER rating. Version 3.0
of the ENERGY STAR specification provided equivalent EER and CEER ratings and for the most popular size band the EER rating is
approximately 1% higher than the CEER. See ‘ENERGY STAR Version 3.0 Room Air Conditioners Program Requirements’.
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Time of Sale:
For example, for an 8,500 Btu/H capacity unit, with louvered sides, in an unknown location:
AKkWHeneraystar = (248 * 8500 * (1/10.9 — 1/12.0)) / 1000
=17.7 kWh
Early Replacement:

For example, a 7.7EER, 9000Btu/h unit is removed from a home in Springfield and replaced with an ENERGY
STAR unit with louvered sides:

AkWh for remaining life of existing unit (1% 4 years) = (319 * 9000 * (1/(7.7/1.01) - 1/12.0))/1000

=137.3 kWh
AkWh for remaining measure life (next 8 years) = (319 * 9000 * (1/10.9 - 1/12.0))/1000
=24.1 kWh
SUMMER COINCIDENT PEAK DEMAND SAVINGS
Time of Sale: AKW = Btu/H * ((1/(CEERbase *1.01) - 1/(CEERee * 1.01)))/1000) * CF
Early Replacement: AkW = Btu/H * ((1/EERexist - 1/(CEERee * 1.01)))/1000) * CF
Where:
CF = Summer Peak Coincidence Factor for measure
=0.3%
1.01 = Factor to convert CEER to EER (CEER includes standby and off power consumption)®®
Other variable as defined above
Time of Sale:

For example, for an 8,500 Btu/H capacity unit, with louvered sides, for an unknown location:
AKWeee Tier 1 = (8500 * (1/(10.9 * 1.01) - 1/(12.0*1.01))) / 1000 * 0.3
=0.021 kW
Early Replacement:

For example, a 7.7 EER, 9000Btu/h unit is removed from a home in Springfield and replaced with an ENERGY
STAR unit with louvered sides:

AkW for remaining life of existing unit (1% 4 years) =(9000 * (1/7.7 - 1/(12.0 * 1.01)))/1000 * 0.3
=0.128 kW

AkW for remaining measure life (next 8 years) = (9000 * (1/(10.9 * 1.01) - 1/(12.0 * 1.01)))/1000
*0.3

=0.022 kW

NATURAL GAS SAVINGS

N/A

94 Consistent with coincidence factors found in: RLW Report: Final Report Coincidence Factor Study Residential Room Air
Conditioners, June 23, 2008

95 Since the new CEER rating includes standby and off power consumption, for peak calculations it is more appropriate to apply
the EER rating, but it appears as though new units will only be rated with a CEER rating. Version 3.0 of the ENERGY STAR
specification provided equivalent EER and CEER ratings and for the most popular size band the EER rating is approximately 1%
higher than the CEER. See ‘/ENERGY STAR Version 3.0 Room Air Conditioners Program Requirements’.
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WATER IMPACT DESCRIPTIONS AND CALCULATION

N/A

DEEMED O&M COST ADJUSTMENT CALCULATION

N/A
MEASURE CODE: RS-APL-ESRA-V08-220101

REVIEW DEADLINE: 1/1/2025
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5.1.8 Refrigerator and Freezer Recycling

DESCRIPTION

This measure describes savings from the retirement and recycling of inefficient but operational refrigerators and
freezers. Savings are provided based on a 2013 workpaper provided by Cadmus that used data from a 2012 ComEd
metering study and metering data from a Michigan study, to develop a regression equation that uses key inputs
describing the retired unit. The savings are equivalent to the Unit Energy Consumption of the retired unit and should
be claimed for the assumed remaining useful life of that unit. A part use factor is applied to account for those
secondary units that are not in use throughout the entire year. The reader should note that the regression algorithm
is designed to provide an accurate portrayal of savings for the population as a whole and includes those parameters
that have a significant effect on the consumption. The precision of savings for individual units will vary.

For Net to Gross factor considerations, please refer to section 4.2 Appliance Recycling Protocol of Appendix A: lllinois
Statewide Net-to-Gross Methodologies of Volume 4.0 Cross Cutting Measures and Attachments.

This measure was developed to be applicable to the following program types: ERET.

If applied to other program types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

N/A

DEFINITION OF BASELINE EQUIPMENT

The existing inefficient unit must be operational and have a capacity of between 10 and 30 cubic feet.
DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The estimated remaining useful life of the recycling units is 6.5 years.%

DEEMED MEASURE COST

Measure cost includes the customer’s value placed on their lost amenity, any customer transaction costs, and the
cost of pickup and recycling of the refrigerator/freezer and should be based on actual costs of running the program.
The payment (bounty) a Program Administrator makes to the customer serves as a proxy for the value the customer
places on their lost amenity and any customer transaction costs. If unknown assume $170 per unit.%’

LOADSHAPE

Loadshape RO5 - Residential Refrigerator

COINCIDENCE FACTOR

The coincidence factor is assumed 1.081 for Refrigerators and 1.028 for Freezers®.

9% DOE refrigerator and freezer survival curves are used to calculate RUL for each equipment age and develop a RUL schedule.
The RUL of each unit in the ARCA database is calculated and the average RUL of the dataset serves as the final measure RUL.
Refrigerator recycling data from ComEd (PY7-PY9) and Ameren (PY6-PY8) were used to determined EUL with the DOE survival
curves from the 2009 TSD. A weighted average of the retailer ComEd data and the Ameren data results in an average of 6.5
years. See Navigant ‘ComEd Effective Useful Life Research Report’, May 2018.

97 The $170 default assumption is based on $120 cost of pickup and recycling per unit and $50 proxy for customer transaction
costs and value customer places on their lost amenity. $120 is cost of pickup and recycling based on similar Efficiency Vermont
program. $50 is bounty, based on Ameren and ComEd program offerings as of 7/27/15.

98 Cadmus memo, February 12, 2013; “Appliance Recycling Update”
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Algorithm

CALCULATION OF SAVINGS

ENERGY SAVINGS®®

Refrigerators:

Energy savings for refrigerators are based upon a linear regression model using the following
coefficients:

100

Independent Variable Description Estimate Coefficient
Intercept 83.324
Age (years) 3.678
Pre-1990 (=1 if manufactured pre-1990) 485.037
Size (cubic feet) 27.149
Dummy: Side-by-Side (= 1 if side-by-side) 406.779

Dummy: Primary Usage Type (in absence of the program)

P . 161.857
(= 1if primary unit)
Interaction: Located in Unconditioned Space x CDD/365.25 15.366
Interaction: Located in Unconditioned Space x HDD/365.25 -11.067

AkWh  =1[83.32 + (Age * 3.68) + (Pre-1990 * 485.04) + (Size * 27.15) + (Side-by-side * 406.78) +
(Proportion of Primary Appliances * 161.86) + (CDD/365.25 * unconditioned * 15.37) +
(HDD/365.25 *unconditioned *-11.07)] * Part Use Factor

Where:
Age = Age of retired unit
Pre-1990 = Pre-1990 dummy (=1 if manufactured pre-1990, else 0)
Size = Capacity (cubic feet) of retired unit
Side-by-side = Side-by-side dummy (= 1 if side-by-side, else 0)
Primary Usage = Primary Usage Type (in absence of the program) dummy

(= 1if Primary, else 0)
Interaction: Located in Unconditioned Space x CDD/365.25
(=1 * CDD/365.25 if in unconditioned space)
CDD = Cooling Degree Days
= Dependent on location: '

Climate Zone
(City based upon)
1 (Rockford) 820 2.25

CDD 65 CDD/365.25

99 Based on the specified regression, a small number of units may have negative energy and demand consumption. These are a
function of the unit size and age, and should comprise a very small fraction of the population. While on an individual basis this
result is counterintuitive it is important that these negative results remain such that as a population the average savings is
appropriate.

100 Energy savings are based on an average 30-year TMY temperature of 51.1 degrees. Coefficients provided in July 30, 2014
memo from Cadmus: “Appliance Recycling Update no single door July 30, 2014”.

101 National Climatic Data Center, calculated from 1981-2010 climate normals with a base temp of 65°F.
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ClimateZone o\, oo (pp/365.25

(City based upon)

2 (Chicago) 842 2.31
3 (Springfield) 1,108 3.03
4 (Belleville) 1,570 4.30
5 (Marion) 1,370 3.75

Interaction: Located in Unconditioned Space x HDD/365.25
(=1 * HDD/365.25 if in unconditioned space)
HDD = Heating Degree Days
= Dependent on location:'%?

Climate Zone HDD 65 | HDD/365.25

(City based upon)

1 (Rockford) 6,569 17.98
2 (Chicago) 6,339 17.36
3 (Springfield) 5,497 15.05
4 (Belleville) 4,379 11.99
5 (Marion) 4,476 12.25

Part Use Factor = To account for those units that are not running throughout the entire year. The most
recent part-use factor participant survey results available at the start of the current
program year shall be used.’®® For illustration purposes, this example uses 0.93.1%*

For example, the program averages for AIC’s ARP in PY4 produce the following equation:
AkWh =[83.32 +(22.81 * 3.68) + (0.45 * 485.04) + (18.82 * 27.15) + (0.17 * 406.78)
+(0.34 *161.86) + (1.29 * 15.37) + (6.49 * -11.07)] * 0.93
=969 * 0.93
=900.9 kWh

Freezers:

Energy savings for freezers are based upon a linear regression model using the following
105

coefficients:

Independent Variable Description Estimate Coefficient
Intercept 132.122
Age (years) 12.130
Pre-1990 (=1 if manufactured pre-1990) 156.181
Size (cubic feet) 31.839
Chest Freezer Configuration (=1 if chest freezer) -19.709
Interaction: Located in Unconditioned Space x 9.778

102 National Climatic Data Center, calculated from 1981-2010 climate normals with a base temp of 65°F.

103 For example, the part-use factor that shall be applied to the current program year t (PYt) for savings verification purposes
should be determined through the PYt-2 participant surveys conducted in the respective utility’s service territory, if available. If
an evaluation was not performed in PYt-2 the latest available evaluation should be used.

104 Most recent refrigerator part-use factor from Ameren lllinois PY5 evaluation.

105 Energy savings are based on an average 30-year TMY temperature of 51.1 degrees. Coefficients provided in January 31, 2013
memo from Cadmus: “Appliance Recycling Update”.
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Independent Variable Description Estimate Coefficient
CDD/365.25
Interaction: Located in Unconditioned Space x 12.755
HDD/365.25 )

AkWh  =[132.12 + (Age * 12.13) + (Pre-1990 * 156.18) + (Size * 31.84) + (Chest Freezer * -19.71)
+ (CDDs* unconditioned *9.78) + (HDDs*unconditioned *-12.75)] * Part Use Factor

Where:
Age = Age of retired unit
Pre-1990 = Pre-1990 dummy (=1 if manufactured pre-1990, else 0)
Size = Capacity (cubic feet) of retired unit
Chest Freezer = Chest Freezer dummy (= 1 if chest freezer, else 0)

Interaction: Located in Unconditioned Space x CDD/365.25
(=1 * CDD/365.25 if in unconditioned space)
CDD = Cooling Degree Days (see table above)
Interaction: Located in Unconditioned Space x HDD/365.25
(=1 * HDD/365.25 if in unconditioned space)
HDD = Heating Degree Days (see table above)

Part Use Factor = To account for those units that are not running throughout the entire year. The most
recent part-use factor participant survey results available at the start of the current
program year shall be used. ' For illustration purposes, the example uses 0.85."%7

For example, the program averages for AIC’s ARP in PY4 produce the following equation:

AkWh =[132.12 +(26.92 * 12.13) + (0.6 * 156.18) + (15.9 * 31.84) + (0.48 * -19.71)
+(6.61 *9.78) + (1.3 *-12.75)] * 0.825

=977 *0.825
=905 kWh

SUMMER COINCIDENT PEAK DEMAND SAVINGS

AkW = kWh/8766 * CF
Where:
kWh = Savings provided in algorithm above
CF = Coincident factor defined as summer kW/average kW
=1.081 for Refrigerators

=1.028 for Freezers'%®

106 For example, the part-use factor that shall be applied to the current program year t (PYt) for savings verification purposes
should be determined through the PYt-2 participant surveys conducted in the respective utility’s service territory, if available. If
an evaluation was not performed in PYt-2 the latest available evaluation should be used.

107 Most recent freezer part-use factor from Ameren lllinois Company PY5 evaluation.

108 Cadmus memo, February 12, 2013; “Appliance Recycling Update”
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For example, the program averages for AIC’s ARP in PY4 produce the following equation:

AkW  =806/8766 * 1.081
=0.099 kW

NATURAL GAS SAVINGS

N/A
WATER IMPACT DESCRIPTIONS AND CALCULATION
N/A
DEEMED O&M COST ADJUSTMENT CALCULATION

N/A
MEASURE CODE: RS-APL-RFRC-V08-220101

REVIEW DEADLINE: 1/1/2024
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5.1.9 Room Air Conditioner Recycling

DESCRIPTION

Page 44 of 401

This measure describes the savings resulting from running a drop off service taking existing residential, inefficient
Room Air Conditioner units from service, prior to their natural end of life. This measure assumes that though a
percentage of these units will be replaced this is not captured in the savings algorithm since it is unlikely that the
incentive made someone retire a unit that they weren’t already planning to retire. The savings therefore relate to
the unit being taken off the grid as opposed to entering the secondary market. The Net to Gross factor applied to
these units should incorporate adjustments that account for those participants who would have removed the unit

from the grid anyway.

This measure was developed to be applicable to the following program types: ERET. If applied to other program

types, the measure savings should be verified.
DEFINITION OF EFFICIENT EQUIPMENT
N/A. This measure relates to the retiring of an existing inefficient unit.

DEFINITION OF BASELINE EQUIPMENT

The baseline condition is the existing inefficient room air conditioning unit.

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The assumed remaining useful life of the existing room air conditioning unit being retired is 4 years.1%°

DEEMED MEASURE COST
The actual implementation cost for recycling the existing unit should be used.

LOADSHAPE

Loadshape R0O8 - Residential Cooling

COINCIDENCE FACTOR

The coincidence factor for this measure is assumed to be 30%.1%°

Algorithm
CALCULATION OF SAVINGS
ELECTRIC ENERGY SAVINGS
AkWh = ((FLHroomac * Btu/hr * (1/EERexist))/1000)

109 A third of assumed measure life for Room AC.

110 Consistent with coincidence factors found in: RLW Report: Final Report Coincidence Factor Study Residential Room Air

Conditioners, June 23, 2008.
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Where:
FLHRoomaC = Full Load Hours of room air conditioning unit
= dependent on location:!!?

Climate Zone

(City based upon) FLHRoomac
1 (Rockford) 220
2 (Chicago) 210
3 (Springfield) 319
4 (Belleville) 428
5 (Marion) 374
Weighted Average!!? 248
Btu/H = Size of retired unit

= Actual. If unknown assume 8500 Btu/hr 113

EERexist = Efficiency of existing unit

= 9.8114

For example, for an 8500 Btu/h unit in Springfield:
AkWh  =((319 * 8500 * (1/9.8)) / 1000)
=276 kWh

SUMMER COINCIDENT PEAK DEMAND SAVINGS
AkW = (Btu/hr * (1/EERexist))/1000) * CF
Where:
CF = Summer Peak Coincidence Factor for measure

=03

For example, an 8500 Btu/h unit:
AkW  =(8500 * (1/9.8)) / 1000) * 0.3
=0.26 kW

111 The average ratio of FLH for Room AC (provided in RLW Report: Final Report Coincidence Factor Study Residential Room Air
Conditioners, June 23, 2008) to FLH for Central Cooling for the same location is 31%. This ratio is applied to those IL cities that
have FLH for Central Cooling provided in the ENERGY STAR calculator. For other cities this is extrapolated using the FLH
assumptions VEIC have developed for Central AC. There is a county mapping table in Volume 1, Section 3.7 providing the
appropriate city to use for each county of lllinois.

112 Weighted based on number of residential occupied housing units in each zone.

113 Based on maximum capacity average from the RLW Report: Final Report Coincidence Factor Study Residential Room Air
Conditioners, June 23, 2008

114 Minimum Federal Standard for most common room AC type (8000-14,999 capacity range with louvered sides) per federal
standards from 10/1/2000 to 5/31/2014. Note that this value is the EER value, as CEER were introduced later.

115 Consistent with coincidence factors found in:

RLW Report: Final Report Coincidence Factor Study Residential Room Air Conditioners, June 23, 2008.
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NATURAL GAS SAVINGS

N/A

WATER IMPACT DESCRIPTIONS AND CALCULATION

N/A

DEEMED O&M COST ADJUSTMENT CALCULATION

N/A
MEASURE CODE: RS-APL-RARC-V02-190101

REVIEW DEADLINE: 1/1/2023
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5.1.10 ENERGY STAR Clothes Dryer

DESCRIPTION

This measure relates to the installation of a residential clothes dryer meeting the ENERGY STAR criteria. ENERGY
STAR qualified clothes dryers save energy through a combination of more efficient drying and reduced runtime of
the drying cycle. More efficient drying is achieved through heat pump technology, increased insulation, modifying
operating conditions such as air flow and/or heat input rate, improving air circulation through better drum design
or booster fans, and improving efficiency of motors. Reducing the runtime of dryers through automatic termination
by temperature and moisture sensors is believed to have the greatest potential for reducing energy use in clothes
dryers''®, ENERGY STAR provides criteria for both gas and electric clothes dryers.

This measure was developed to be applicable to the following program types: TOS, NC. If applied to other program
types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

Clothes dryer must meet the ENERGY STAR or ENERGY STAR Most Efficient criteria, as required by the program.

DEFINITION OF BASELINE EQUIPMENT

The baseline condition is a clothes dryer meeting the minimum federal requirements for units manufactured on or
after January 1, 2015.

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The expected measure life is assumed to be 16 years.'"”

DEEMED MEASURE COST

The incremental cost for an ENERGY STAR clothes dryer is assumed to be $152 and $405 for an ENERGY STAR Most
Efficient dryer.''®

LOADSHAPE

Loadshape R17 - Residential Electric Dryer

COINCIDENCE FACTOR

The coincidence factor for this measure is 3.8%."1°

Algorithm

CALCULATION OF ENERGY SAVINGS

ELECTRIC ENERGY SAVINGS

AkWh = (Load/CEFbase — Load/CEFeff) * Ncycles * %Electric

116 ENERGY STAR Market & Industry Scoping Report. Residential Clothes Dryers. Table 8. November 2011.

117 Based on DOE Rulemaking Technical Support Document, LCC Chapter, 2011, as recommended in Navigant ‘ComEd Effective
Useful Life Research Report’, May 2018.

118 Based on the difference in installed cost for an efficient dryer ($716) and standard dryer ($564) (see “ACEEE Clothes
Dryers.pdf”).

119 Based on coincidence factor of 3.8% for clothes washers
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Where:
Load = The average total weight (lbs) of clothes per drying cycle. If dryer size is unknown,
assume standard.
‘ Dryer Size Load (lbs)*?°
Standard 8.45
Compact 3
CEFbase = Combined energy factor (CEF) (lbs/kWh) of the baseline unit is based on existing federal
standards energy factor and adjusted to CEF as performed in the ENERGY STAR
analysis."®" If product class unknown, assume electric, standard.
Product Class CEF (Ibs/kWh)
Vented Electric, Standard (> 4.4 ft3) 3.11
Vented Electric, Compact (120V) (< 4.4 ft3) 3.01
Vented Electric, Compact (240V) (<4.4 ft3) 2.73
Ventless Electric, Compact (240V) (<4.4 ft3) 2.13
Vented Gas 2.84122
CEFeff = CEF (lbs/kWh) of the ENERGY STAR unit based on ENERGY STAR or ENERGY STAR Most

Efficient requirements. ' If product class unknown, assume electric, standard.

Product Class

ENERGY STAR

CEF (lbs/kWh)

ENERGY STAR Most

Efficient
CEF (lbs/kWh)

Vented or Ventless Electric, Standard (> 4.4 ft3) 3.93 4.3
Vented or Ventless Electric, Compact (120V) (< 4.4 ft3) 3.80 4.3
Vented Electric, Compact (240V) (< 4.4 ft3) 3.45 4.3
Ventless Electric, Compact (240V) (< 4.4 ft3) 2.68 3.7
Vented Gas 3.4812% 3.8

Ncycles = Number of dryer cycles per year. Use actual data if available. If unknown, use 283 cycles

125
per year.
%Electric = The percent of overall savings coming from electricity

= 100% for electric dryers, 16% for gas dryers'?®

120 Based on ENERGY STAR test procedures.

121 ENERGY STAR Draft 2 Version 1.0 Clothes Dryers Data and Analysis
122 Federal standards report CEF for gas clothes dryers in terms of Ibs/kWh. To determine gas savings, this number is later

converted to therms.

123 ENERGY STAR Clothes Dryers Key Product Criteria.

124 Federal standards report CEF for gas clothes dryers in terms of lbs/kWh. To determine gas savings, this number is later

converted to therms.

125 Appendix D to Subpart B of Part 430 — Uniform Test Method for Measuring the Energy Consumption of Dryers.

126 %Electric accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 16% was
determined using a ratio of the electric to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes

Dryers Data and Analysis.
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For example, for a Time of Sale, a standard, vented, electric ENERGY STAR clothes dryer:
AkWh  =((8.45/3.11-8.45/3.93) * 283 * 100%)
=160 kWh

SUMMER COINCIDENT PEAK DEMAND SAVINGS

AkW = AkWh/Hours * CF
Where:
AkWh = Energy Savings as calculated above

Hours = Annual run hours of clothes dryer. Use actual data if available. If unknown, use 283
hours per year.'?”

CF = Summer Peak Coincidence Factor for measure

=3.8%"%°

For example, for a Time of Sale, a standard, vented, electric ENERGY STAR clothes dryer:
AKW  =160/283 * 3.8%
=0.0215 kW

NATURAL GAS SAVINGS

Natural gas savings only apply to ENERGY STAR vented gas clothes dryers.
ATherm = (Load/EFbase — Load/CEFeff) * Ncycles * Therm_convert * %Gas
Where:
Therm_convert = Conversion factor from kWh to Therm
=0.03412
%Gas = Percent of overall savings coming from gas

= 0% for electric units and 84% for gas units'?°

For example, for a Time of Sale, a standard, vented, gas ENERGY STAR clothes dryer:
ATherm =(8.45/2.84 —8.45/3.48) * 283 * 0.03412 * 0.84
= 4.44 therms

WATER IMPACT DESCRIPTIONS AND CALCULATION

N/A

127 ENERGY STAR qualified dryers have a maximum test cycle time of 80 minutes. Assume one hour per dryer cycle.

128 Based on coincidence factor of 3.8% for clothes washers.

123 %Gas accounts for the fact that some of the savings on gas dryers comes from electricity (motors, controls, etc). 84% was
determined using a ratio of the gas to total savings from gas dryers given by ENERGY STAR Draft 2 Version 1.0 Clothes Dryers
Data and Analysis.
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DEEMED O&M COST ADJUSTMENT CALCULATION

N/A
MEASURE CODE: RS-APL-ESDR-V04-210101

REVIEW DEADLINE: 1/1/2023
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5.1.11 ENERGY STAR Water Coolers

DESCRIPTION
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Water coolers are a home appliance that offer consumers the ability to enjoy hot and/or cold water on demand. This
measure is the characterization of the purchasing and use of an ENERGY STAR certified water cooler in place of a

conventional water cooler.

This measure was developed to be applicable to the following program types: TOS, NC. If applied to other program

types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

The high efficiency equipment is an ENERGY STAR certified water cooler meeting the ENERGY STAR 2.0 efficiency

criteria.

DEFINITION OF BASELINE EQUIPMENT

The baseline equipment is a standard or conventional, non-ENERGY STAR certified water cooler.

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The estimated useful life for a water cooler is 10 years.'3°
DEEMED MEASURE COST

The incremental cost for this measure is estimated at $17.13!
LOADSHAPE

Loadshape C53: Flat

COINCIDENCE FACTOR

The summer peak coincidence factor is assumed to be 1.0.

Algorithm

CALCULATION OF ENERGY SAVINGS

ELECTRIC ENERGY SAVINGS

AkWh = (kWhpase — kWhee) * Days
Where:

kWhpase = Daily energy use (kWh/day) for baseline water cooler3?

Type of Water Cooler kWhbase

Hot and Cold Water — Storage 1.090
Hot and Cold Water — On Demand 0.330
Cold Water Only 0.290

130 Savings Calculator for ENERGY STAR Certified Water Coolers, last updated 2009.

131 Ameren Missouri PY3 Evaluation Report.

132 Savings Calculator for ENERGY STAR Certified Water Coolers, last updated 2009.
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kWhee = Daily energy use (kWh/day) for ENERGY STAR water cooler'3?

Type of Water Cooler kWhee

Hot and Cold Water — Storage 0.747

Hot and Cold Water — On Demand 0.170

Cold Water Only 0.157
Days = Number of days per year that the water cooler is in use

=365.25 days'3*
Energy Savings:

Type of Water Cooler AkWh

Hot and Cold Water — Storage 125.4
Hot and Cold Water — On Demand 58.4
Cold Water Only 48.7

DEMAND SAVINGS

AkW = AkWh / Hours * CF

Where:
Hours = Number of hours per year water cooler is in use
= 8766 hours'%®
CF = Summer Peak Coincidence Factor for measure
=1.0
Demand Savings:
Type of Water Cooler Akw
Hot and Cold Water - Storage 0.0143
Hot and Cold Water — On Demand 0.0067
Cold Water Only 0.0056
NATURAL GAS SAVINGS
N/A

WATER AND OTHER NON-ENERGY IMPACT DESCRIPTIONS AND CALCULATION
N/A

DEEMED O&M COST ADJUSTMENT CALCULATION

N/A

133 Average kWh/day for from the ENERGY STAR efficient product database.

134 Savings Calculator for ENERGY STAR Certified Water Coolers, last updated 2009.

135 Assumed 365 days per year and 24 hours per day as utilized in daily energy consumption from ENERGY STAR Program
Requirements Product Specification for Water Coolers Test Method.
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MEASURE CODE: RS-APL-WTCL-V01-180101

REVIEW DEADLINE: 1/1/2024
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5.1.12 Ozone Laundry

DESCRIPTION

A new ozone laundry system is added-on to new or existing residential clothes washing machine(s) or washing
machines located in multifamily building common areas. The system generates ozone (0s), a naturally occurring
molecule, which helps clean fabrics by chemically reacting with soils in cold water. Adding an ozone laundry
system(s) eliminate the use of chemicals, detergents, and hot water by residential washing machine(s).

Energy savings will be achieved at the domestic hot water heater as it will no longer supply hot water to the washing
machine. Cold water usage by the clothes washer will increase, but overall water usage will stay constant.

This measure was developed to be applicable to the following program types: TOS, RNC, RF. If applied to other
program types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

A new, single-unit ozone laundry system(s) rated for residential clothes washing machines is added-on to new or
existing residential clothes washing machines. The ozone laundry system must be connected to both the hot and
cold water inlets of the clothes washing machine so that hot water from the domestic hot water heater is no longer
provided to the clothes washer.

The ozone laundry system(s) must transfer ozone into the water through:

e Venturi injection
e  Bubble diffusion
e Additional applications may be considered upon program review and approval on a case by case basis

DEFINITION OF BASELINE EQUIPMENT

The base case equipment is a conventional residential washing machine with no ozone generator installed. The
washing machine is provided hot water from a domestic hot water heater.

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The measure equipment effective useful life (EUL) is estimated at 8 years based on the typical lifetime of products
currently available in the market. '8

DEEMED MEASURE COST

The deemed measure cost is $300 for a new single-unit ozone laundry system. '’
LOADSHAPE

Loadshape RO1 — Residential Clothes Washer

COINCIDENCE FACTOR

The coincidence factor for this measure is 3.8%. 38

136 Average based on conversations with manufacturers and distributors of the four residential ozone laundry systems tested in
the 2018 GTI Residential Ozone Laundry Field Demonstration (O3 Pure, Pure Wash, Eco Washer, Scent Crusher).

1372018 GTI Residential Ozone Laundry Field Demonstration (May 2018).

138 Calculated from Itron eShapes, 8760 hourly data by end use for Missouri, as provided by Ameren.
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Algorithm

CALCULATION OF ENERGY SAVINGS

ELECTRIC ENERGY SAVINGS
AkWh = kWhHotWash * (%HotWashpase - %HotWashoone)
Where:

kWhHotWash = (%ElectricDHW * Capacity * IWF * %HotWater * (Tour- Tin) * 8.33 * 1.0 * Ncycles) /
(RE_electric * 3.412)

%ElectricDHW = Proportion of water heating supplied by electric heating

DHW fuel %FossilDHW |
Electric 100%
Natural gas 0%
Unknown 16%!°
Capacity = Clothes washer capacity (cubic feet).

= Actual. If unknown, assume 5.0 cubic feet. 40
IWF = Integrated water factor (gallons/cycle/ft3).

= Actual. If unknown, use the following values

IWF (gallons/cycle/ft3)

Efficiency Level

Top loading > 2.5 Cu ft  Front Loading > 2.5 Cu ft

Federal Standard (up to January 1, 2018) 8.4 4.7
Federal Standard (after January 1, 2018) —
e ) 6.5 4.7
Use if unit level is unknown.
ENERGY STAR (as of February 2018) 4.3 3.2
CEE Tier 2 3.2 3.2
%HotWater = Percentage of water usage that is supplied by the domestic hot water heater when the

hot or warm wash cycles are selected. '’

Single-Family Home Multifamily
0.1759 0.2960
Tour =Tank temperature

139 Default assumption for unknown fuel is based on EIA Residential Energy Consumption Survey (RECS) 2009 for Midwest Region,
data for the state of IL. If utilities have specific evaluation results providing a more appropriate assumption for homes in a
particular market or geographical area then that should be used.

140 Average data from GTI Residential Ozone Laundry Field Demonstration (May 2018). As an add on to existing equipment it is
assumed this is a larger capacity than the assumption for new Clothes Washers as old machines tended to have larger
capacities. See ‘Residential Ozone Summary Calcs_2019.xIsx’ and ‘Multifamily Ozone Summary Calcs_2019.xlsx’ for more
information. If utilities have specific evaluation results providing a more appropriate assumption for homes in a particular
market or geographical area then that should be used.

141 Averaged data from GTI Residential Ozone Laundry Field Demonstration (May 2018). Hot and warm wash cycles were
combined because data from the EIA Residential Energy Consumption Survey (RECS) 2015 East North Central Region show that,
of the total hot and warm washes that occur, over 96% are warm washes. See ‘Residential Ozone Summary Calcs_2019.xIsx’ and
‘Multifamily Ozone Summary Calcs_2019.xIsx’ for more information.
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= 125°F
Tin = Incoming water temperature from well or municipal system
=50.7°F 142
8.33 = Specific weight of water (Ibs/gallon)
1.0 = Heat capacity of water (Btu/Ib °F)
Ncycles = Number of Cycles per year
Single-Family Home Multifamily ‘
295143 1,243144
RE_electric = Recovery efficiency of electric water heater
= 98% 14
3412 = Btus to kWh conversion (Btu/kWh)
%HotWashpase = Average percentage of loads that use hot or warm water with baseline equipment. 146
Single-Family Home Multifamily
0.7743 0.7438

%HotWasho,one = Percentage of loads that use hot or warm water with efficient equipment.

=0.0

For example, a residential ozone laundry system is installed in a single-family home with an electric domestic
hot water heater. The capacity and IWF of the baseline equipment is unknown.

AkWh = (1*5.0*6.5*0.1759 * (125 —50.7) * 8.33 * 1.0 * 295) / (0.98 * 3412) * (0.7743 - 0)
=242 kWh

SUMMER COINCIDENT PEAK DEMAND SAVINGS
AkW = AkWh/Hours * CF
Where:
AkWh = Energy Savings as calculated above

Hours = Assumed Run hours of Clothes Washer

142 Table 4 in Chen, et. al., “Calculating Average Hot Water Mixes of Residential Plumbing Fixtures”, June 2020, reports a value of
50.7°F for inlet water temperature for U.S. Census Division 3.

143 Weighted average of clothes washer cycles per year (based on 2009 Residential Energy Consumption Survey (RECS) national
sample survey of housing appliances section, state of Illinois.

If utilities have specific evaluation results providing a more appropriate assumption for single-family or Multifamily homes, in a
particular market, or geographical area then that should be used.

144 DOE Technical Support Document Chapter 6, 2010 https://www.regulations.gov/contentStreamer?documentld=EERE-2006-
STD-0127-0118&attachmentNumber=8&disposition=attachment&contentType=pdf

145 Electric water heaters have recovery efficiency of 98%.

146 GTI Residential Ozone Laundry Field Demonstration (May 2018). See ‘Residential Ozone Summary Calcs_2019.xIsx’ and
‘Multifamily Ozone Summary Calcs_2019.xlsx’ for more information.

2022 IL TRM v10.0 Vol. 3_September 24, 2021_FINAL Page 56 of 401


https://www.regulations.gov/contentStreamer?documentId=EERE-2006-STD-0127-0118&attachmentNumber=8&disposition=attachment&contentType=pdf
https://www.regulations.gov/contentStreamer?documentId=EERE-2006-STD-0127-0118&attachmentNumber=8&disposition=attachment&contentType=pdf

KPSC Case No. 2024-00115
Joint Intervenors Second Set of Data Requests

Illinois Statewide Technical Reference Manual — 5.1.12 Ozone Laundry

=264 hours'
CF = Summer Peak Coincidence Factor for measure.

=0.038"48

For example, a residential ozone laundry system is installed in a single-family home with an electric domestic
hot water heater. The capacity and IWF of the baseline equipment is unknown.

AkW  =231/295 * 0.038
=0.0298kW

NATURAL GAS SAVINGS

ATherm = ThermHotWash * (%HotWashpase - %HotWashozone)
Where:

ThermHotWash = (%FossilDHW * Capacity * IWF * %HotWater * (Tour- Tin) * 8.33 * 1.0 * Ncycles) /
(RE_gas * 100,000)

%FossilDHW = proportion of water heating supplied by natural gas heating
DHW fuel %FossilDHW |

Electric 0%

Natural gas 100%

Unknown 84%14°
RE_gas = Recovery efficiency of gas water heater

Single-Family Homes Multifamily
78%150 67%151

100,000 = Btus to Therms conversion (Btu/Therm).

For example, a residential ozone laundry system is installed in a single-family home with a gas domestic hot
water heater. The capacity and IWF of the baseline equipment is unknown.

ATherms =(1*5.0*%6.5*%0.1759 * (125-50.7) * 8.33 * 1.0 * 295) / (0.78 * 100,000) * (0.7743
-0)
=10.4 Therms

147 Based on a weighted average of 264 clothes washer cycles per year assuming an average load runs for one hour.

148 Calculated from Itron eShapes, 8760 hourly data by end use for Missouri, as provided by Ameren.

149 Default assumption for unknown fuel is based on EIA Residential Energy Consumption Survey (RECS) 2009 for Midwest Region,
data for the state of IL. If utilities have specific evaluation results providing a more appropriate assumption for homes in a
particular market or geographical area then that should be used.

150 DOE Final Rule discusses Recovery Efficiency with an average around 0.76 for Gas Fired Storage Water heaters and 0.78 for
standard efficiency gas fired tankless water heaters up to 0.95 for the highest efficiency gas fired condensing tankless water
heaters. These numbers represent the range of new units however, not the range of existing units in stock. Review of AHRI
Directory suggests range of recovery efficiency ratings for new Gas DHW units of 70-87%. Average of existing units is estimated
at 78%.

151 Water heating in Multifamily buildings is often provided by a larger central boiler. This suggests that the average recovery
efficiency is somewhere between a typical central boiler efficiency of 0.59 and the 0.75 for single family homes. An average
efficiency of 0.67 is used for this analysis as a default for Multifamily buildings.
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WATER IMPACT DESCRIPTIONS AND CALCULATION

N/A

DEEMED O&M COST ADJUSTMENT CALCULATION

LAUNDRY DETERGENT SAVINGS
Annual savings from not purchasing laundry detergent that are realized by efficient equipment end-user(s) (S/year).
Detergent savings per year = Detergent_cost * Ncycles
Where:
Detergent_cost = Average laundry detergent cost per load (S/load).

=0.16"%?

For example, a residential ozone laundry system is installed in a single-family home.
Detergent savings per year = 0.16 * 295
=$47.20

MEASURE CODE: RS-APL-OZNE-V04-220101

REVIEW DEADLINE: 1/1/2023

152 Based on cost analysis of products available on www.Jet.com and www.Amazon.com.
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5.1.13 Income Qualified: ENERGY STAR and CEE Tier 2 Room Air Conditioner

DESCRIPTION

This measure relates to the purchase and installation of a room air conditioning unit that meets ENERGY STAR version
4.0 which is effective October 26" 2015 (equivalent to CEE Tier 1) or CEE Tier 2 minimum qualifying efficiency
specifications, in place of an existing inefficient unit or a newly acquired inefficient unit through the secondary
market. This measure is to be used by programs supporting the installation of efficient Room ACin income qualified
households. The COVID pandemic of 2020 has meant that opportunities for income qualified populations to keep
themselves and their families cool and comfortable during the summer heat have been restricted as access to cooling
centers and air conditioned public areas have become limited. This can result in hospitalization or even death from
heat exhaustion.

Itis assumed that the Room AC’s characterized in this measure are being used less as a luxury and more as a necessity
and that access to a single AC unit per household will result in run hours more consistent with central AC usage.

This measure was developed to be applicable to the following program types: TOS, EREP.

If applied to other program types, the measure savings should be verified.

DEFINITION OF EFFICIENT EQUIPMENT

To qualify for this measure the new room air conditioning unit must meet the ENERGY STAR version 4.0 (effective
October 26%2015) "% efficiency standards presented above.

ENERGY STAR ENERGY STAR
v4.0 with v4.0 without CEE Tier 2

Product Type and Class (Btu/hr)

louvered louvered sides (CEER)54
sides (CEER) (CEER)
< 8,000 12.1 11.0 12.7
. 8,000 to 10,999 12.0 10.6 12.5
\é\gf/z‘::; 11,000 to 13,999 12.0 105 125
Cycle 14,000 to 19,999 11.8 10.2 12.3
20,000 to 27,999 10.3 10.3 10.8
>=28,000 9.9 10.3 10.4
With <14,000 10.8 10.2 12.5
Reverse 14,000 to 19,999 10.8 9.6 12.3
Cycle >=20,000 10.2 9.6 10.4
Casement only 10.5
Casement-Slider 11.4

DEFINITION OF BASELINE EQUIPMENT

For both Time of Sale and Early Replacement the baseline assumption is an inefficient unit either existing in the
home or being purchased or acquired via the secondary market.

153 ENERGY STAR Version 4.0 Room Air Conditioners Program Requirements

154 The Consortium for Energy Efficiency Super Efficient Home Appliance Initiative, Room Air Conditioner Specification, CEE
Advanced Tier (CEER), effective January 31, 2017. Please see file “CEE_ResApp_RoomAirConditionerSpecification_2017.pdf”.
https://library.ceel.org/system/files/library/13069/CEE_ResApp_RoomAirConditionerSpecification_2017.pdf
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DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The measure life is assumed to be 12 years.'®

Itis assumed that the baseline unit would need to be replaced with an additional secondary unit after 6 years.

DEEMED MEASURE COST

The actual full cost of the ENERGY STAR unit should be used. If unavailable assume $300.'%¢ If a CEE Tier 2 unit is
installed assume $508.'%7

The cost of the inefficient secondary market unit is assumed to be $50.

Therefore, where the new unit replaces an existing unit the measure cost is $300 for ENERGY STAR or $508 for CEE
Tier 2, and where there is no existing unit the measure cost is assumed to be $250 for ENERGY STAR or $458 for CEE
Tier 2.

The avoided replacement cost (after 6 years) of the replacement secondary market unit is $50. This cost should be
discounted to present value using the nominal societal discount rate.

LOADSHAPE

Loadshape R0O8 - Residential Cooling

COINCIDENCE FACTOR

The summer peak coincidence factor for cooling is provided in two different ways below. The first is used to estimate
peak savings during the utility peak hour and is most indicative of actual peak benefits, and the second represents
the average savings over the defined summer peak period and is presented so that savings can be bid into PJM’s
capacity market.

CFssp = Summer System Peak Coincidence Factor for Central A/C (during system peak hour)
= 68%"°°
CFeim = PJM Summer Peak Coincidence Factor for Central A/C (average during PJM peak period)
= 46.6%"°
Algorithm

CALCULATION OF SAVINGS

ELECTRIC ENERGY SAVINGS

AKWh = (FLHRoomac * Btu/H * (1/(EERbase/1.01) - 1/CEERee))/1000
Where:

FLHRoomac = Full Load Hours of room air conditioning unit

155 Measure Life Report, Residential and Commercial/Industrial Lighting and HVAC Measures, GDS Associates, June 2007.

156 To promote improved cost effectiveness, it is assumed that the lower cost ENERGY STAR Room AC units would be used. Units
between $200-$400 are available dependent on capacity.

157 Consistent with Non 1Q version of the measure.

158 Based on metering of 24 homes with central AC during PY4 and PY5 in Ameren lllinois service territory.

159 Based on analysis of Itron eShape data for Missouri, calibrated to lllinois loads, supplied by Ameren. The average AC load
over the PJM peak period (1-5pm, M-F, June through August) is divided by the maximum AC load during the year.
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= dependent on location:

FLHcool FLH_cooling
Climate Zone o FLHcool (weatherized
(City based upon) family) (multifamily) multzi;a:)mlly)
1 (Rockford) 512 467 299
2 (Chicago) 570 506 324
3 (Springfield) 730 663 425
4 (Belleville) 1035 940 603
5 (Marion) 903 820 526
Weighted Average?!®! 629 564 362
Btu/H = Size of installed unit

= Actual. If unknown assume 8500 Btu/hr'62
EERbase =Efficiency of existing / baseline unit

= Actual. If unknown assume 7.7 163
1.01 = Factor to convert EER to CEER (CEER includes standby and off power consumption) 64
CEERee = Combined Energy Efficiency Ratio of ENERGY STAR unit

= Actual. If unknown assume minimum qualifying standard as provided in tables above

For example, for an 8,500 Btu/H capacity unit, with louvered sides, in an unknown multifamily location:
AKWHenereystar - = (564 * 8500 * (1/(7.7/1.01) — 1/12.0)) / 1000
=229 kWh

SUMMER COINCIDENT PEAK DEMAND SAVINGS

AKW = Btu/H * ((1/EERexist - 1/(CEERee * 1.01)))/1000) * CF

Where:
CFssp = Summer System Peak Coincidence Factor for Central A/C (during system peak hour)
= 68%165
CFeim = PJM Summer Peak Coincidence Factor for Central A/C (average during PJM peak period)

160 All-Electric Homes PY6 Metering Results: Multifamily HVAC Systems, Cadmus, October 2015. The multifamily units within this
study had undergone significant shell improvements (air sealing and insulation) and therefore this set of assumptions is only
appropriate for units that have recently participated in a weatherization or other shell program. Note that the FLHcool where
recalculated based on existing efficiencies consistent with the TRM rather than from the metering study.

161 Weighted based on number of residential occupied housing units in each zone.

162 Based on maximum capacity average from the RLW Report: Final Report Coincidence Factor Study Residential Room Air
Conditioners, June 23, 2008

163 Based on Nexus Market Research Inc, RLW Analytics, December 2005; “Impact, Process, and Market Study of the
Connecticut Appliance Retirement Program: Overall Report.”

164 Since the existing unit will be rated in EER, this factor is used to appropriately compare with the new CEER rating. Version 3.0
of the ENERGY STAR specification provided equivalent EER and CEER ratings and for the most popular size band the EER rating is
approximately 1% higher than the CEER. See ‘ENERGY STAR Version 3.0 Room Air Conditioners Program Requirements’.

165 Based on metering of 24 homes with central AC during PY4 and PY5 in Ameren lllinois service territory.
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= 46.6% 1%
1.02 = Factor to convert CEER to EER (CEER includes standby and off power consumption)'®”

Other variable as defined above

For example, for an 8,500 Btu/H capacity unit, with louvered sides, for an unknown multifamily location:
AkW ssp = (8500 * (1/7.7- 1/(12.0*1.01))) / 1000 * 0.68
=0.2738 kW
AkW pm = (8500 * (1/7.7- 1/(12.0*1.01))) / 1000 * 0.466
=0.1876 kW

NATURAL GAS SAVINGS

N/A

WATER IMPACT DESCRIPTIONS AND CALCULATION

N/A

DEEMED O&M COST ADJUSTMENT CALCULATION

N/A
MEASURE CODE: RS-APL-IQRA-V02-220101

REVIEW DEADLINE: 1/1/2024

166 Based on analysis of Itron eShape data for Missouri, calibrated to Illinois loads, supplied by Ameren. The average AC load
over the PJM peak period (1-5pm, M-F, June through August) is divided by the maximum AC load during the year.

167 Since the new CEER rating includes standby and off power consumption, for peak calculations it is more appropriate to apply
the EER rating, but it appears as though new units will only be rated with a CEER rating. Version 3.0 of the ENERGY STAR
specification provided equivalent EER and CEER ratings and for the most popular size band the EER rating is approximately 1%
higher than the CEER. See ‘ENERGY STAR Version 3.0 Room Air Conditioners Program Requirements’.
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5.2 Consumer Electronics End Use

5.2.1 Advanced Power Strip — Tier 1

DESCRIPTION

This measure relates to Advanced Power Strips — Tier 1 which are multi-plug surge protector power strips with the
ability to automatically disconnect specific connected loads depending upon the power draw of a control load, also
plugged into the strip. Power is disconnected from the switched (controlled) outlets when the control load power
draw is reduced below a certain adjustable threshold, thus turning off the appliances plugged into the switched
outlets. By disconnecting, the standby load of the controlled devices, the overall load of a centralized group of
equipment (i.e. entertainment centers and home office) can be reduced. Uncontrolled outlets are also provided that
are not affected by the control device and so are always providing power to any device plugged into it. This measure
characterization provides savings for a 5-plug strip and a 7-plug strip.

This measure was developed to be applicable to the following program types: TOS, NC, DI, KITS.
If applied to other program types, the measure savings should be verified.
DEFINITION OF EFFICIENT EQUIPMENT

The efficient case is the use of a 5 or 7-plug advanced power strip.

DEFINITION OF BASELINE EQUIPMENT

For time of sale or new construction applications, the assumed baseline is a standard power strip that does not
control connected loads.

For direct install and kits, the baseline is the existing equipment utilized in the home.
DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The assumed lifetime of the advanced power strip is 7 years. %8

DEEMED MEASURE COST

For time of sale or new construction the incremental cost of an advanced Tier 1 power strip over a standard power
strip with surge protection is assumed to be $10.1°

For direct install the actual full equipment and installation cost (including labor) and for kits the actual full equipment
cost should be used.

LOADSHAPE

Loadshape R13 - Residential Standby Losses — Entertainment

Loadshape R14 - Residential Standby Losses - Home Office

COINCIDENCE FACTOR

The summer peak coincidence factor for this measure is assumed to be 80%.17°

168 This is a consistent assumption with 5.2.2 Advanced Power Strip — Tier 2.

169 Price survey performed by lllume Advising LLC for IL TRM workpaper, see “Current Surge Protector Costs and Comparison 7-
2016” spreadsheet.

170 Efficiency Vermont 2016 TRM coincidence factor for advanced power strip measure —in the absence of empirical evaluation
data, this was based on assumptions of the typical run pattern for televisions and computers in homes.
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Algorithm
CALCULATION OF SAVINGS
ELECTRIC ENERGY SAVINGS
AkWh = kWh * ISR
Where:
kWh = Assumed annual kWh savings per unit

= 56.5 kWh for 5-plug units or 103 kWh for 7-plug units'”*

ISR = In Service Rate, dependent on delivery mechanism
Delivery Mechanism ISR
Multifamily Energy Efficiency Kit, Leave 40%172
behind
Single Family Energy Efficiency Kit, 5594173
Leave behind
Community Distributed Kit 91%"'74
Direct Install 100%
Time of Sale 71%"7°
Using assumptions above:
# Plugs Delivery Mechanism ‘ AkWh
Multifamily Energy Efficiency Kit,
. 22.6
Leave behind
Single family Energy Efficiency Kit,
. 31.1
5- plug Leave behind
Community Distributed Kit 51.4
Direct Install 56.5
Time of Sale 40.1
Multifamily Energy Efficiency Kit,
7-plug Leave behind 412

171 NYSERDA Measure Characterization for Advanced Power Strips. Study based on review of:
Smart Strip Electrical Savings and Usability, Power Smart Engineering, October 27, 2008.
Final Field Research Report, Ecos Consulting, October 31, 2006. Prepared for California Energy Commission’s PIER Program.
Developing and Testing Low Power Mode Measurement Methods, Lawrence Berkeley National Laboratory (LBNL), September

2004. Prepared for California Energy Commission’s Public Interest Energy Research (PIER) Program.

2005 Intrusive Residential Standby Survey Report, Energy Efficient Strategies, March 2006.
Smart Strip Portfolio of the Future, Navigant Consulting for San Diego G&E, March 31, 2009.
“Smart strip” in this context refers to the category of Advanced Power Strips, does not specifically signify Smart Strip® from BITS
Limited, and was used without permission. Smart Strip® is a registered trademark of BITS Smart Strip, LLC.

172 Opinion Dynamics and Navigant. Impact Evaluation for ComEd 2018 site visit efforts for leave-behind measures in public
housing multi-family units. The Evaluation Team completed site visits for 72 apartment units across seven of the ten participating
properties in which advanced power strips were installed. The Evaluation Team attempted a census using all data provided at the
time of site visit planning (Fall 2018). The program distributed a total of 476 advanced power strips, with 471 distributed amongst
the seven properties with completed site visits. The Team performed intrasite sampling within each property and verified a total
of 37 advanced power strips of the 92 within the sample.

173 Research from 2018 ComEd Home Energy Assessment participant survey.
174 Research from 2018 Ameren lllinois Income Qualified participant survey.
175 Research from 2019 ComEd Appliance Rebate Program- Online Marketplace participant survey
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# Plugs Delivery Mechanism ‘ AkWh
Single family Energy Efficiency Kit,
. 56.7
Leave behind
Community Distributed Kit 93.8
Direct Install 103.0
Time of Sale 73.1
Multifamily Energy Efficiency Kit,
. 31.9
Leave behind
Single family Energy Efficiency Kit,
. 43.9
Unknown176 Leave behind
Community Distributed Kit 72.6
Direct Install 80.0
Time of Sale 56.6
SUMMER COINCIDENT PEAK DEMAND SAVINGS
AkW = AkWh / Hours * CF
Where:
Hours = Annual number of hours during which the controlled standby loads are turned off by
the Tier 1 Advanced power Strip.
=7,129 77
CF = Summer Peak Coincidence Factor for measure
=0.8 178
# Plugs Delivery Mechanism AkW
Multlfamll'y Energy Efficiency Kit, 0.0025
Leave behind
Single fam'lly Energy Efficiency Kit, 0.0035
5- plug Leave behind
Community Distributed Kit 0.0058
Direct Install 0.0063
Time of Sale 0.0045
Multlfamll'y Energy Efficiency Kit, 0.0046
Leave behind
Single fam'lly Energy Efficiency Kit, 0.0064
7-plug Leave behind
Community Distributed Kit 0.0105
Direct Install 0.0116
Time of Sale 0.0082
Multlfamll'y Energy Efficiency Kit, 0.0036
179 Leave behind
Unknown - - — -
Single family Energy Efficiency Kit,
. 0.0049
Leave behind

176 Calculated as average of 5 and 7 plug savings assumptions.

177 Average of hours for controlled TV and computer from; NYSERDA Measure Characterization for Advanced Power Strips

178 Efficiency Vermont 2016 TRM coincidence factor for advanced power strip measure —in the absence of empirical ev